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4.0 DATA EVALUATION METHODS AND REMEDIAL INVESTIGATION RESULTS 

'This section describes the approach used to evaluate the nature and extent (see Section 4.1) and 
fate and transport of chemicals (see Section 4.2), and presents the results of these evaluations for 
each redevelopment block (see Section 4.3). The discussion of the nature and extent' of 
chemicals for each redevelopment block is limited to those chemicals in soil, groundwater, and 
sediment that were identified during this evaluation as (1) most likely to present a potential 
human health or environmental concern and (2) potentially present because of past industrial 
operations. All chemicals are included in the HHRA for each redeyelopment block for 
residential and industrial uses (see Appendix I). 

Based on agreement between the Navy and the BCT and as a conservative approach, all detected 
chemicals in soil and groundwater, except four essential human nutrients ( calcium, magnesium, 
potassium, and sodium), were evaluated as chemicals of potential concern (COPC) 'in the 
HHRA. That is, screening criteria were not used to identify COPCs for the HHRA. Thus, the 
HHRA characterizes cumulative, and total, risk from exposure to all detected chemicals in soil 
and groundwater, whether site-related or at ambient levels. The HHRA for soil also includes a 
characterization of incremental risk, which does not include risks from metals present at or . 
below Hunters Point ambient levels (HPAL). 

Data are not available in some Parcel E areas because sampling activities were focused primarily 
around known sources of contamination; as a result, the potential risk to humal} health and the 
environment in these areas is unknown. The Navy will address areas where little or no data are 
available and there remains uncertainty in the potential risk associated with exposure to soil, 

, groundwater, and sediment by including these areas in the FS. Alternatives evaluated in the FS 
for these areas will seek to limit or eliminate pathways of exposure to soil, groundwater, and 
sediment to ensure protectiveness of human health and the environment. 

4.1 NATURE AND EXTENT EVALUATION APPROACH 

This section describes the approach used to evaluate the nature and extent of chemicals in soil, 
groundwater, and sediment at Parcel E. The evaluation of sediment applies only to the areas 
along the Parcel E shoreline and does not include the subtidal sediments of Parcel F. 

The subsection for each medium identifies investigation data used to support this Revised RI 
Report and describes the process followed to ( 1) identify the chemicals selected for discussion 
and presentation of the nature and, extent of chemicals and (2) evaluate the spatial distribution 
and determine the exterit of chemicals in each medium. ··. ~ \ 

4.1.1 Nature and Extent of Chemicals in Soil 

This section describes the approach used to evaluate the nature and extent of chemicals in soil at 
Parcel E. 
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4.1.1.1 ~oil Analytical Data 

The soil analytical data used in this Revised RI Report, referred to as the RI data set, were 
generated durirtg several investigations performed between 1986 and 2002. These investigations 
are summarize& in Section 2.0 and Table 2-1; Appendix A provides a detailed discussion of the 
previous investigations conducted at Parcel E. Soil data from the following investigations were 
used to support this Revised RI Report: 

I, 

• Triple A Investigation (1986) 

• Confirmation Study, Verification Step (1987) 
I 

• Area Study (1987) 

• SI (,1993) 

• 1997 RI Report (1988 to 1996) 

• SDGI (2002) 

Chemical analytical data from these investigations for soil samples collected at Parcel E that 
were not removed by excavations as of December 2004 are included in the comprehensive 
database maintained by the Navy. These data are from the Parcel D TCRAs (for areas now 
included in Parcel E that were formerly part of Parcel D), the TPH investigations and removal 
actions, and exploratory excavations. Also, preremoval analytical data for soil samples in areas 
that have undergone removal actions since December of 2004 are included in the data set used 
for this Reviseli RI report. The data set used in the Revised Parcel E RI Report contains more 
than 4,700 soil samples; samples were analyzed for up to 275 chemicals. The full set of 
analytical results for soil is included in Appendix C. Appendix C contains a series of tables, 
including a cross-reference table for borings associated with each redevelopment block and IR 
site (see Table C-1), th€:: analytical results for soil (see Tables C-2 through C-14), and the 
statistical results for soil (see Tables C-15 through C-38). The appendix tables present analytical 
and statistical results from two depth intervals (0 to 10 bgs and deeper than 10 feet bgs) and are 
organized by r~development block. 

4.1.1.2 Identification of Chemicals in Soil 

The Navy developed an approach for screening all chemicals detected in soil to identify 
chemicals for the discussion of nature and extent. This screening process is intended to focus the 
discussion and: data presentation of the nature and extent of chemicals in each redevelopment 
block. This s4reening process is not used for the HHRA. As stated above, all chemicals are 
included in theiHHRA for each redevelopment block (see Appendix I). 

Table 4-1 lists 1the Parcel E RI screening criteria. The following screening criteria were used to 
identify chemis;als in' soil for evaluation of their nature and extent at each redevelopment block: 
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• Parcel E residential and industrial screening criteria are risk-based concentrations 
developed in the HHRA (protective of human health) (all analytical groups) (see 
Appendix I). 

• HP ALs ( only for metals in soil) are statistically calculated metals concentrations 
representing ambient metal concentrations in soil at HPS (PRC 1995). HP ALs are 
used at HPS to distinguish between ambient levels of metals at HPS which exist as a 
result of fill material and concentrations of metals that result from potential site
related activities. 

• Practical quantitation limits (PQL) (for semivolatile organic compounds [SVOC] 
only) are considered the lowest concentrations that can be accurately measured and 
are used as screening criteria when greater than the risk-based criteria. • 

• Soil source criterion for TPH only was developed with the Water Board and is based 
on the potential for TPH to leach to groundwater (Shaw Environmental, Inc. [Shaw] 
2007). 

Although the intended reuse of most of Parcel E is industrial or recreational, the residential 
screening criteria were used initially to identify the chemicals in soil for the nature and extent 
evaluation. Industrial criteria were used in conjunction with the residential criteria as described 
below for redevelopment blocks with planned reuse as industrial, maritime/industrial, or open 
space . 

The purpose of the nature and extent screening process was to identify areas where chemicals 
exceeded screening criteria appropriate for the planned reuse of the redevelopment block in 
contiguous sampling locations. Figure 4-1 illustrates the screening process used to identify 
chemicals in soil. Chemicals were first identified based on whether they were detected in soil 
and whether they exceeded Parcel E residential screening criteria. If Parcel E residential 
screening criteria were exceeded, then the chemical was listed in the summary statistics tables 
presented for each redevelopment block in Section 4.3. Chemical concentrations were also 
compared with industrial screening criteria for redevelopment blocks with planned reuse as 
industrial, maritime/industrial, or open space. Next, each chemical was evaluated by considering 
percent of detections that exceeded the screening criteria appropriate for the reuse (residential or 
industrial, based on planned reuse of the redevelopment block). Based on this consideration, 
professional judgment was used to determine whether an analytical group-specific figure (for 
example, metals or VOCs) was prepared for a redevelopment block. The analytical group
specific figures generated for each redevelopment block show locations where screening criteria 
appropriate for the reuse were exceeded for any analytes within the analytical group. The 
relative magnitude of the results that exceeded screening criteria is illustrated using symbols 
graduated by size and color. 

Total TPH (TTPH) in soil was evaluated differently than the process for CERCLA chemicals 
shown on Figure 4-1. TTPH is the sum of the TPH fractions for gasoline (TPH-g), diesel 
(TPH-d), and motor oil (TPH-mo). TTPH also includes the sum of TPH fractions for unknown 
purgeable hydrocarbons (TPH-p) and unknown extractable hydrocarbons (TPH-e) when the 
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analytical. laboratory quantified these unknown compounds. The TTPH soil source screening • 
criterion was developed with the Water Board and is based on the potential for TPH to leach to 
groundwater (Shaw 2007). If TTPH concentrations exceeded the soil source screening criterion 
in an area where CERCLA chemicals also exceeded Parcel E screening criteria, then TPH is 
evaluated as part of this Revised Parcel E RI Report. However, at TPH sites where the CERCLA 
chemicals may be related to a release of fuels or other hydrocarbons, these CERCLA chemicals 
are addressed under the TPH program. Such TPH sites are not discussed further in this Revised 
RI Report and ~re evaluated as part of the TPH program at HPS. TPH soil screening criteria for 
HPS are listed in Table 4-1. In 2007, the Navy and the Water Board developed a revised strategy 
for the petroleum program and associated preliminary screening criteria for HPS, which provides 

I 

step-wise, risk~based decision criteria for TPH, TPH-related VOCs (benzene, ethylbenzene, 
· toluene, xylenes, and methyl tertiary-butyl ether), and selected TPH-related polynuclear aromatic 

hydrocarbons (P AH) (Shaw 2007). 

4.1.1.3 Evaluation of Spatial Distribution and Extent of Chemicals in Soil 

The spatial di~tribution was evaluated by reviewing figures that show the locations where 
chemical concentrations exceeded applicable screening criteria (such as residential or industrial 
screening criteria, or HP ALs or PQLs if greater than the applicable reuse screening criteria) in 
soil. These figures are presented by analytical group for each redevelopment block in 
Section 4.3. The spatial distribution of the chemical concentrations was evaluated to identify the 
areas where chemicals are present at concentrations exceeding screening criteria at multiple 
contiguous locations. The extent of chemicals in soil at isolated locations with a chemical • 
concentration ~xceeding screening criteria and with no other elevated concentrations found in 
samples nearby was not evaluated. 

The extent of chemicals in soil and the potential source of the chemicals were evaluated for each 
area that was identified as having multiple contiguous sampling locations where Parcel E 
screening crite.ria were exceeded. The approximate extent of an area was based on (1) analytical 
data exceeding the applicable reuse screening criteria, HP AL, or PQL; (2) aerial photographs; 
and (3) direct physical inspection. · 

4.1.2 iNature and Extent of Chemicals in Groundwater 

This section describes the approach used to evaluate the nature and extent of chemicals in 
groundwater aj Parcel E. 

4.1.2.1 , Groundwater Analytical Data 

The groundw*er analytical data used in this Revised RI Report, referred to as the RI data set, 
were generated during several investigations performed between 1987 through December 2004. 
These investikations are summarized in Section 2.0 and Table 2-1; Appendix A provides a 
detailed discussion of the previous investigations conducted at Parcel E. Groundwater data from 
the following investigations were used to support this Revised RI Report: . 
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• Confirmation Study, Verification Step (1987) 

• SI (1993) 

• 1997 RI Report (1988 to 1996) 

• Phases I, II, and III GDGI (2000, 2001, and 2002) 

• Monitoring data collected during three quarterly sampling events conducted in 2004 
under the BGMP (2004) 

Chemical analytical data from these investigations are included in the comprehensive database 
maintained by the Navy. Groundwater data collected from monitoring wells were used in the 
nature and extent evaluation. Data from grab groundwater samples were not included in the 
evaluation data set for the following reasons: (1) data were collected during the early 1990s, and 
(2) the detected concentrations tend to be biased high and are not representative of actual 
concentrations · of chemicals in groundwater. However, data from grab groundwater samples 
were used in evaluating the source locations and when delineating plumes of chemicals in 
groundwater (see Section 4.1.2.3). The results from grab groundwater samples were presented 
and evaluated in the Draft Final Parcel E RI Report (Tetra Tech, LFR, and U&A 1997) and in the 
Phase II and III GDGI Reports (Tetra Tee~ 2001, 2004c). 

The grab groundwater samples included samples collected using a Hydropunch sampler and 
samples obtained from open boreholes (usually collected from the annulus of hollow-stem augers 
or driven casings). Hydropunch samples and grab groundwater samples were collected during 
characterization sampling conducted between 1990 and 1996 (PRC, LFR, and U&A 1996; Tetra 
Tech, LFR, and U&A 1997). Grab groundwater samples generally are more turbid than those 
collected from monitoring wells, and metals and hydrophobic chemicals (such as chemicals that· 
repel, tend not to combine with, or are incapable of dissolving in water) may sorb to colloidal 
matter, which passes through the 0.45-micrometer filter that is routinely used in the field. 
Therefore, the concentrations of metals and hydrophobic chemicals . measured in grab 
groundwater samples tend to be biased high, even after samples are filtered. 

Overall, data from monitoring wells at Parcel E were found to be sufficient and considered to be 
more reliable for the evaluation of the nature and extent of chemicals in groundwater at Parcel E. 
More than 1,200 groundwater samples were analyzed for 325 chemicals. The full set of 
analytical results for groundwater samples collected at Parcel E as of December 2004 is included 
in Appendix D. Appendix D contains a series of tables, including a cross-reference table for 
groundwater monitoring wells associated with each redevelopment block and IR site 
(see Table D-1), the analytical results for groundwater (see Tables D-2 through D-11), and the 
statistical results for groundwater (see Tables D-12 through D-26). The appendix tables present 
analytical and statistical results for the A-aquifer, B-aquifer, and bedrock water-bearing zone and 
are organized by redevelopment block. Groundwater data collected at Parcel E as part of the 
ongoing groundwater monitoring program at HPS subsequent to December 2004 will be 
evaluated further in the FS. Grab groundwater data are included in Appendix K. Figure K-1 
shows grab and Hydropunch groundwater sample locations, and Table K-1 lists the borings from 
which the samples were collected. The analytical results for grab and Hydropunch groundwater 
samples are included in tables arranged by IR site as presented in the Draft Final Parcel D and E 
RI Reports (PRC, LFR, andU&A 1996; Tetra Tech, LFR, and U&A 1997). 
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4.1.2.2 Identification of Chemicals in Groundwater 

The Navy developed an approach for screening all chemicals detected in groundwater samples to 
identify chemicals for the discussion of nature and extent. This screening process is intended to 
focus the discµssion and data presentation of the nature and extent of chemicals in each 
redevelopment 1:block. This screening process is not used for the HHRA. As stated above, all 
chemicals are included in the HHRA for each redevelopment block (see Appendix I). 

Table 4-1 lists the Parcel E RI screening criteria. The following screening criteria were used to 
identify the cl].emicals for their evaluation of the nature and extent in groundwater at each 
redevelopment~!block: 

• Hm;ters Point groundwater ambient levels (HGAL) are metals concentrations 
representing ambient metals concentrations in groundwater at HPS (PRC 1996f) 
(A-aquifer only). 

• Residential vapor intrusion criteria are risk-based concentrations for VOCs and 
SVOCs and are applied to the A-aquifer and areas in the B-aquifer where A- and 
B-~quifer are connected. The vapor intrusion criteria were calculated as part of the 
HHRA (see Appendix I). 

• 

• Doinestic use criteria are risk-based concentrations for metals and organic chemicals 
published by EPA and applied to the B-aquifer only (EPA 2003). • 

,, 

• MCL are drinking water standards for metals and organic chemicals (B-aquifer only). 

• Surface water criteria are ecological screening values, based on established federal 
and state aquatic ecological screening criteria for metals and organic chemicals 
(A- and B-aquifers). 

" 

• TPH groundwater screening criteria for HPS were developed with the Water Board 
and are based on protection of human health and ecological receptors in the Bay 

11. 

(Sliaw 2007). 

Figure 4-2 illustrates the screening process used to identify chemicals in groundwater for 
discussion of their nature and extent. Chemicals were first identified based on whether they were 
detected in groundwater. If a chemical was detected in groundwater samples, it was listed in the 

,, 

summary statistics tables presented for each redevelopment block in Section 4.3. Chemicals 
with detections exceeding appropriate groundwater criteria (such as vapor intrusion, surface 
water, or doniestic use criteria, or HGALs or PQLs if greater than the appropriate criteria) are 
shaded and sHown in bold in the summary statistics tables. Next, the nature and extent of each 

I . 

chemical detepted above the appropriate screening criteria was evaluated by considering several 
factors, incluqing ( 1) the percent of detection, (2) the percent of detections exceeding appropriate 
screening crit~ria, (3) the date of most recent detection in the RI data set, and (4) the spatial 
distribution a~d temporal trend of the chemical. • 
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The Navy also evaluated TTPH in groundwater. TTPH .is the sum of the TPH fractions for 
TPH-g, TPH-d, and TPH-mo. TTPH aJso includes the sum of TPH fractions for TPH-p and 
TPH-e when the analytical laboratory quantified these as "unknown compounds." TPH 
groundwater screening criteria for HPS are dependent on the distance to the shoreline and are 
listed in Table 4-1. As a conservative measure, groundwater data in each redevelopment block 
were compared with TPH criteria based on the distance to the Bay of the closest groundwater 
monitoring well within the redevelopment block. In 2007, the Navy and the Water Board 
developed a revised strategy for the petroleum program and associated preliminary screening 
criteria for HPS, which provides step-wise, risk-based decision criteria for TPH, TPH-related 
VOCs (benzene, ethylbenzene, toluene, xylenes, and methyl tertiary-butyl ether), and selected 
TPH-related PAHs (Shaw 2007). 

4.1.2.3 Evaluation of Spatial Distribution and Extent of Chemicals in Groundwater 

For those chemicals with concentrations that consistently exceeded screening criteria in samples 
collected from contiguous groundwater monitoring wells, parcel-wide figures show plumes 

' ' 

delineated based on the last three quarters of 2004 data ( or earlier years if 2004 data were not 
available). For most cases, these plumes were defined by data from 2004; therefore, these 
plumes will be referred to throughout the remainder of the text and on the figures as "2004 
groundwater plumes." However, because of a lack of 2004 data, some plumes or portions of 
plumes were defined by earlier data (generally by 2002 and occasionally by 2001 or 1996 data). 
These plumes conservatively approximate potential 2004 plumes and will still be referred to. as 
"2004 groundwater plumes." This section describes the methods used to define 2004 
groundwater plumes for each analytical group. The process of delineating 2004 groundwater 
plumes involved three main steps: 

1. Data preparation 

2. Automatic contouring of data 

3. Manual adjustment of the derived contours (or plume delineation based on 
professional judgment) · 

The data preparation step required querying the database to retrieve: 

• The maximum concentration of a chemical from the last three quarters of data from 
2004, if available 

• The, maximum concentration of a chemical from the last two quarters of data, if three 
quarters of 2004 data were not available 

• The higher detected value of an original or duplicate sample ( or the higher detection 
limit if chemical concentrations in both the original and duplicate samples were 
nondetected) 
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The automatic: contouring of the retrieved data was performed using a Natural Neighbor • 
interpolation ~lgorithm (Golden Software, Inc. 2002); with the nondetected concentrations 
assigned half of the actual detection limits. The outer contours for the plumes were defined 
differently for analytical groups using the following criteria: 

• Metals: HGALs 

• vors: Residential vapor intrusion criteria for groundwater 

• PCBs and Pesticides: Surface water criteria 

• TPH: Groundwater screening criteria for HPS, which vary with the distance from the 
Bay (Shaw 2007) 

The automated contouring was not appropriate for delineating plumes for most' chemicals 
because of the sporadic distribution of detected concentrations and the large number of 
nondetected concentrations. In most cases, professional judgment of a hydrogeologist with 
professional geologist certification was used to determine the final plume area. 

The initial plum~ contours, derived using the automatic contouring algorithm, were manually 
adjusted to account for groundwater flow directions and temporal or spatial trends in chemical 
concentrations: To define plume configurations, the observed spatial and temporal distributions • 
of a chemical were related to groundwater flow patterns observed historically through 2004. The 
final plume configuration was elongated in the direction of groundwater flow, with one or more 
wells defining·the plume if (1) chemical concentrations consistently exceeded screening criteria 
(stable or increasing temporal trends), and (2) a chemical was present in one or more adjacent 
wells (spatial trend). In addition, data from grab groundwater samples (see Appendix K) were 
referred to when finalizing the configuration of a plume. The plume contour would include grab 
sample locations if grab groundwater concentrations exceeded the Parcel E screening criteria. 

Groups of chemicals that could represent parent compounds or degradation products also were 
evaluated for ~: consistency of detections and magnitude of concentrations. If known, the 
suspected souices of contamination in groundwater were related to historical site activities and 

'I 

evaluated based on the observed trends of chemical concentrations over time. 

The resulting 2004 groundwater plumes highlighted consistent detections of a chemical in 
groundwater above the respective criteria based on the most recent sampling rounds in the RI 
data set through December 2004. The risk plumes discussed in Section 5.1.1.2 were developed 
using a differept approach and focused on any historical detections ofVOCs. 
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4.1.3 Nature and Extent of Chemicals in Sediment 

The nature and extent of chemicals in sediments at the Parcel E shoreline are presented in detail 
in the Parcels E and E-2 Shoreline Characterization Technical Memorandum (see Appendix G) 
and summarized in Section 4.3.14. The purpose of the Parcels E and E-2 Shoreline 
Characterization Technical Memorandum was to evaluate if contamination in the Parcels E and 
E-2 shoreline migrated, or has the potential to migrate, to. sediments in adjacent Parcel F 
(offshore); and to identify areas within the shoreline that pose a potential unacceptable ecological 
risk. Results_ of the evaluation were intended to help the Navy prioritize shoreline actions by 
identifying , the areas along the shoreline that pose the greatest potential for contaminating 
offshore sediments in Parcel F. 

The sediment analytical data used to support this Revised RI Report are from the shoreline 
portion of the SDGI performed between August 2002 and September 2002. Results of the SDGI 
were summarized in the Data Summary Report (Tetra Tech 2005) and the Parcels E and E-2 
Shoreline Technical Memorandum (presented in Appendix G of this Revised RI Report). 

Two types of sampling methods were used to characterize shoreline sediments: systematic and 
biased. Systematic samples were collected. every 100 linear feet from O to 0.5 and 2 to 2;5 feet 
bgs along the entire shoreline. These samples were screened for copper and lead, using X-ray 
fluorescence techniques and for PCBs using immunoassay techniques (Tetra Tech 2002a). 
Biased samples were collected from two potential source areas along the Parcel E shoreline 
known as the kiln brick and metal debris reef areas. Samples from these two locations were 
analyzed for total metals (including hexavalent chromium), SVOCs, pesticides, PCBs, and 
dioxins and furans. Samples were not analyzed for VOCs because VOCs readily volatilize in the 
turbulent shoreline environment. 

Table 4-1 lists the sediment screening criteria for the shoreline. The· approach for determining 
nature and extent for sediment was to compare sediment data with screening criteria listed in 
Table 4-1. The primary objective of the screening criteria developed for the shoreline sediments 
was to delin~ate the release of copper, lead, and PCBs resulting from site activities that could be 
a source of contamination to sediments in adjacent Parcel F (offshore). Any shoreline area that 
exceeded the Bay ambient sediment concentrations was identified as a potential source area. 

4.2 FATE AND TRANSPORT EVALUATION APPROACH 

This section describes the approach used to evaluate the fate and transport of chemicals in soil, 
groundwater, and sediment at Parcel E. · The evaluation of sediment applies only to the areas 
along the Parcel E shoreline and does not include the subtidal sediments of Parcel F. 

The approach used to evaluate the fate and transport of chemicals involves identifying 
(1) probable migration pathways and (2) physical and chemical characteristics that may influence 
mobility of chemicals in a specific medium. The following subsections present a detailed 
discussion of the pathways and characteristics likely to be encountered throughout Parcel E. 
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Section 4.3 includes a discussion of fate and transport of chemicals, specific to each • 
redevelopment 1 block. 

4.2.1 :Probable Pathways 

The following potential chemical migration pathways were identified at Parcel E: 

• Le<\ching from soil to gr<?undwater by infiltrating precipitation or as a result of 
flu9tuating groundwater levels 

• Dis¢harge from groundwater to surface water through direct discharge or via leaking 
utility lines (including backfill material in utility line corridors) · 

• Volatilization from soil or groundwater to the atmosphere 
,1 

• Wind entrainment of dust-size particles from surface soils to the atmosphere or to 
surface water 

• Trapsport of soil or sediment to surface water with overland flow of storm water 

Each of the .potential pathways is discussed below. 

The primary mechanism of migration of chemicals from soil to groundwater at Parcel E is most 
likely throughiileaching by infiltrating precipitation or from a rise in the water table during the 
wet season. The average annual depth to water throughout Parcel Eis about 8 feet bgs; because 
groundwater is shallow, more mobile chemicals may reach groundwater relatively quickly. As a 
result of incre·ased precipitation during the wet season (December through March), the water 
table may be approximately 2 feet higher in the winter than during the dry season (April through 
November) (1etra Tech 2004c). Increase!f leaching of chemicals may occur during the wet 
season if groundwater comes into contact with chemicals in soil. 

Migration of yhemicals from soil and groundwater to surface waters may occur if groundwater 
discharges to t,he Bay or if a groundwater plume is in contact with storm drain or sanitary sewer 
lines that arei[below the water table. If groundwater leaks into these lines and these lines 
discharge to tp.e Bay, chemicals could 1Je delivered directly to the Bay. The Navy intends. to 
remove storm 'drain and sanitary sewer lines throughout HPS by 2012 according to current plans 
under the FF A, Schedule (Navy 2007). The line excavations will be backfilled and compacted, 
eliminating thts direct migration pathway. Once the storm sewer lines are removed, storm water 
will be manaked through engineered drainage swales. Because this migration pathway may 
currently exist, it is discussed in each redevelopment block-specific subsection if leaking utility 
lines are susp~cted to be present in the redevelopment block and are likely to enhance chemical 
migration away from source areas. 
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Migration of chemicals from soil to the atmosphere through volatilization is expected to be very 
limited at Parcel E, given the time that has elapsed since voes were last used in industrial 
processes at Parcel E. The chemicals that have a high potential to volatilize are likely to have 
already volatilized. · Migration of chemicals from groundwater to the atmosphere through 
volatilization may occur where voe groundwater plumes exist. The migration pathway is 
discussed in each redevelopment block-specific subsection if voe concentrations exceeded 
Parcel E screening criteria based on data collected through 2004 as identified in the 
redevelopment block during the nature and extent evaluation. 

Migration of chemicals from surface soil to the atmosphere or to surface water through wind 
entrainment is likely to be very limited at Parcel E. Based on air quality studies (Tetra Tech, 
LFR, and U&A 1997), windblown dust does not generally affect air quality at Parcel E 
(see Section 3.2). In addition, only 6 acres, of the 138 acres that make up Parcel E, are 
unvegetated bare dirt exposed to wind. As a result, this pathway is not discussed further for any 
of the redevelopment blocks. 

Migration of chemicals from soil to surface water through transport of solids with overland flow 
is expected to be limited at most of Parcel E because of the following conditions: (.1) most of the 
storm water runoff is currently controlled by· a storm sewer system across Parcel E and in the 
future will be controlled by engineered drainage swales; and (2) flat surface topography 
throughout Parcel E inhibits transport of solids with overland flow over significant distances. 
Because a greater potential for erosion exists at the shoreline portions of Redevelopment Blocks 
EOS-1, EOS-2, and EOS-3 because of steeper topography (see Figure 3-3), the potential 
transport of solids with overland flow is evaluated for these three redevelopment blocks in 
Section 4.3. 

4.2.2 Physical and Chemical Characteristics 

This section summarizes (1) the physical, chemical, and biological processes that affect 
migration of chemicals at Parcel E; (2) the physical and chemical properties of compounds that 
control mobility and persistence in the environment; and (3) site-specific conditions that affect 
chemical fate and transport at Parcel E. The physical characteristics of the site and of the 
chemicals were evaluated to determine the likely migration pathways and fate of chemicals 
identified in soil and groundwater during the nature and extent evaluation for each 
redevelopment block. The discussion is based on a qualitative evaluation of fate and transport 
for selected chemicals. The redevelopment block-specific subsections presented in Section 4.3 
discuss the degree to which a chemical is transported via a particular pathway. 

4.2.2.1 Physical, Chemical, and Biological Fate and Transport Processes 

This section summarizes the physical, chemical, and biological processes that were considered 
during the evaluation of the fate and transport of chemicals released to the environment at 
Parcel E. Appendix H provides a detailed discussion of these fate and transport processes . 
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A number of chemical, physical, and biological processes are known to govern the fate of • 
inorganic and organic chemicals in environmental media. The actual fate of chemicals in natural 
systems is often controlled by a complex interplay of processes. For example, chemicals 
released to soil as a result of industrial operations at Parcel E can be leached and transported 
vertically through the vadose zone. The soil leachate may then enter the saturated zone, mix 
with uncontaminated groundwater in a mixing zone, and be transported laterally to the Bay. As 
chemicals migrate through soil and groundwater, they are subjected to physical, chemical, and 
biological processes that tend to reduce their concentrations. These processes include the 
following: 

• Sorption onto soil particles in both the saturated and unsaturated zone 

• Volatilization from soil or groundwater (through soil as soil gas) to the atmosphere 

• Chemical transfomiation (for example, oxidation-reduction, hydrolysis, and 
precipitation from solution) 

• Biological transformation (biodegradation) 

• Physical mechanisms such as hydrodynamic dispersion and molecular diffusion 

Sorption retards movement of a chemical and changes the relative amount of its mass in each 
phase. Volatilization reduces both the chemical concentration and its mass in the subsurface as • 
chemicals are ;released to the atmosphere. Similarly, chemical and biological transformation 
processes reduce both concentration and mass of a chemical in soil and groundwater. Physical 
mechanisms, such as hydrodynamic dispersion and molecular diffusion, may reduce the 
chemical concJntration, but not the total mass of a chemical in the subsurface. 

In the aquifer,: dilution of soil leachate (that arrives from the vadose zone) with groundwater 
reduces chemical concentrations before contaminated groundwater reaches the shoreline. 
Additional diltltion may take place in the tidally influenced zone near the shoreline because of 
groundwater n{ixing with brackish Bay water. 

!I 

The relative itjiportance of each process within a particular system and the interactions among 
processes typidally depend on the specific properties of the chemical and the subject media. 

4.2.2.2 Physical and Chemical Properties of Inorganic and Organic Chemicals 

This section summarizes the physical and chemical properties of chemicals that influence their 
fate and transport in soil and groundwater. Appendix H presents a detailed description of 
physical and chemical parameters for individual inorganic and organic chemicals identified in 
soil and groundwater at Parcel E. 
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The physical and chemical properties of chemicals determine their behavior in soil and 
groundwater environments. General physical and chemical properties of inorganic and organic 
chemicals that affect their migration and persistence in soil or groundwater are summarized in 
the table below. 

Chemical 
Sorption 
to Soil 

Inorganic Chemicals 

Metals Moderate to 
strong under 

neutral to basic 
pH, except for 

oxyanions such . 
as chromnate, 
selenate, and 

arsenate 

Organic Chemicals 

VOCs Low to moderate 

SVOCs 
i 
' 

Pesticides 

PCBs 

Moderate to 
strong 

Strong 

Very strong 

Solubility in 
Water 

Low to 
moderate in 
neutral pH 

gro·undwater, 
or high in low 

pH 
groundwater 

Moderate to 
high 

Low to none 

Low to none 

Virtually 
insoluble 

Volatilization 
Potential 

Low to not 
volatile 

High 

Low to 
moderate 

Low 

Low 

Biodegradation 
Potential 

Low 

Low to high, 
depending on 

prevailing (aerobic 
or anaerobic) 

conditions 

Bioaccumulation 
Potential 

Low to high, 
depending on metal 

None 

Moderate May bioaccumulate 

Low to moderate High 

Low to moderate High 

As indicated by general characteristics, metals and VOCs are expected to be most mobile in soil 
and groundwater at Parcel E. SVOCs, pesticides, and PCBs are expected to be relatively 
immobile. ' 

4.2.2.3 Site-Specific Conditions Affecting Chemical Fate and Transport 

This section describes general site-specific conditions that affect chemical fate and transport at 
Parcel E. Specifically, this section summarizes information on (1) soil types in unsaturated 
subsurface media and vadose zone geochemical conditions; (2) surface topography for 
redevelopment blocks where runoff ( overland flow) may affect chemical redistribution or 
migration to the Bay; and (3) proximity to shoreline and resultant groundwater flow patterns and 
tidal influences. 

Soil Types and Geochemical Characteristics of Vadose Zone 

Soil types affect chemical migration through the vadose zone in both the aqueous phase and the 
vapor phase. The vadose (unsaturated) zone is on an average about 8 feet thick across Parcel E. 
Chemicals released to surface soils at Parcel E would have to traverse about 8 feet of vadose · 
zone before reaching the water table. The rate of transport through the vadose zone is a function 
of the soil types; coarse-grained soils allow more rapid transport than fine-grained soils. Clayey 
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soils and soils high in total organic carbon (TOC), iron, and manganese have higher adsorption • 
affinity to retard the movement of metals and organic compounds in aerobic conditions within a 
moderate pH range. In addition, soil type affects the ability of VOCs to migrate from 
groundwater a~ soil gas to the atmosphere or to intrude into buildings; fine-grained sediments 
such as silt and: clay inhibit migration of soil gas. . 

As presented qn cross sections (see Figures 3-4, 3-5, and 3-6), the vadose zone at Parcel E is 
composed of {rery heterogeneous Artificial Fill materials. The table below summarizes the 
predominant soil type and depth to groundwater for each redevelopment block. The predominant 
soil type is Artificial Fill, with a fairly high potential for migration of chemicals through the 
vadose zone to:groundwater. 

Average Depth to 
Predominant Soil Type Groundwater 

Redevelopm~nt Block in the Vadose Zone8 (feet bgs) 

Mixed Reuse/Research and Sand and gravel with boulders No wells within block 
Developmer,t- 31A 

Industrial Reu~e - 31 B/36 Silty gravel and sand 8.3 

Industrial Reuse - 40 Sand and gravel with clay, silt and boulders 6.1 

Industrial Reuse - 41 Clayey gravel with sand and boulders 6.2 

Industrial R~use - 43 Clayey gravel with sand and boulders 7.3 

Industrial Reuse - 44 Clayey and silty sand, gavel and boulder fill 8.1 

Mixed Reuse/ Research and Clayey and silty sand, sandy clays, gravel and 9.6 
Developm~nt - 45 boulder fill 

Industrial Reu,se - EMl-1 Sand and gravel with clay, silt and boulders 8.8 

Open Space - EOS-1 Silty and clayey sand with gravel 9.3 

Open Space - EOS-2 Sand and gravel with clay, silt and boulders 8.7 

Open Spac~ - EOS-3 Sand and gravel with clay, silt and boulders 6.0 
II 

Open Spac~, - EOS-4 Clayey sand with gravel No wells within block 

Open Space:- EOS-5 Clayey gravel, silty sand No wells within block 

Note: 

a Based on classifying soils from the boring logs per Unified Soil Classification System (Source: Casagrande, A. 
1948. "Cl~ssification and Identification of-Soils." Transactions of the American Society of Civil Engineers.). 

The soil to groundwater migration pathway was evaluated for each redevelopment block. The 
potential for chemicals to leach from soil and reach the water table were evaluated by 
considering ptoperties of the vadose zone materials such as pH (for metals) and TOC (for 
organic chemicals). 

The shallowest depth to groundwater within a particular redevelopment block was used in 
assessing the potential migration to groundwater. The likelihood that chemicals remaining in 
soil may affect groundwater in the future was evaluated qualitatively using the vadose zone soil 
properties and :~epth to groundwater. 
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Most metals found in soil are expected to be immobile based on an average pH of 7 .'5 in soil 
from 0 to 10 feet bgs at Parcel E. The average pH was calculated by (1) converting each pH 
measurement to its respective hydrogen ion concentration, (2) taking the mean of the resulting 
hydrogen ion concentrations, and then (3) converting this mean back to pH. Although pH of 
rainfall may be neutral or slightly acidic, soil pH will generally remain unaffected. 

Average TOC content in soil from 0 to 10 feet bgs at Parcel E is 1.5 percent, which suggests that 
sorption to soil can be significant for most organic chemicals, especially in Redevelopment 

. Blocks 43, 44, EMI-1, and EOS-1. The table below lists the average values for pH and TOC for 
shallow soil (Artificial Fill from Oto 10 bgs). 

Redevelopment Block pH TOC (%) 

Mixed Reuse/ Research and 8.6 No TOC analysis 
Development- 31A 

Industrial Reuse - 31 B/36 7.6 0.2 

Industrial Reuse - 40 7.3 No TOC analysis 

Industrial Reuse - 41 8.2 No TOC analysis 

Industrial Reuse - 43 8.2 1.8 

Industrial Reuse - 44 7.3 2.5 

Mixed Reuse/Research and 7.1 0.7 
Development - 45 

Industrial Reuse - EMl-1 7.8 1.9 

Open Space - EOS-1 7.6 2.6 

Open Space - EOS-2 8.0 No TOC analysis 

Open Space - EOS-3 8.3 Not detected 
(based on one result} 

Open Space - EOS-4 No pH samples No TOC analysis 

Open Space - EOS-5 7.3 . No TOC analysis 

Surface Topography 

Flat surface topography throughout Parcel E inhibits transport of solids via overland flow over 
significant distances (see Figure 3-3). Surface runoff is also affected by pavement. Paved areas 
promote considerably more runoff than unpaved areas, but prohibit entrainment of contaminated 
soils. Based on evaluation of solids delivery from Parcel E to Parcel F presented in the 
"Evaluation of Storm Water and Solids Delivery to Parcel F" (Tetra Tech 2002b), there is a low 
potential for erosion at Parcel E. 

Redevelopment Blocks EOS-1, EOS-2, and EOS-3 are the primary redevelopment blocks where 
migration of chemicals adsorbed to solids may occur with overland flow. The potential for 
erosion is somewhat greater at the shoreline portions of these blocks because of a steeper 
topography (see Fi~re 3-3). However, most of the shoreline area is lin~d with riprap to help 
control erosion. Section 4.3 discusses the potential for transport of chemicals with overland flow 
at these redevelopment blocks. 
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Additionally, there is a potential for transport of contaminated solids into the storm drains with 
surface runoff.\ However, such potential is expected to be low because of the flat topography of 
Parcel E and lo/w potential for soil erosion. 

Proximity to ~horeline/Tidal Effects 

Based on the !i evaluation of groundwater flow patterns at Parcel E during the wet season 
(see Figure 3-9), the direction of groundwater flow is generally away from the Bay in all 
redevelopment blocks, except for the shoreline portions of Redevelopment Blocks EOS-1, 
EOS-2, EOS-~, and EMI-1. However, after the storm drain and sanitary sewer lines are 
removed, it is !iassumed that the general groundwater flow direction at Parcel E will likely be 
toward the B~y. Groundwater discharge to the Bay via subsurface seepage is especially 
important at the shoreline redevelopment blocks at Parcel E (Redevelopment Blocks EOS-1, 
EOS-2, and EOS-3) because the chemical plumes in groundwater at these blocks are close to the 
Bay. 

4.3 REMEDIAL INVESTIGATION RESULTS 

For each redevelopment block, this section presents the site background, results of the nature and 
extent screenirig process, extent of selected chemicals in soil and groundwater, and fate and 
transport of selected chemicals. The RI results for the Parcel E shoreline are presented in a 
separate shorel~ne section, after the redevelopment blocks. 

The nature and extent screening process described in Section 4.1 is summarized in a series of 
tables and figures for each redevelopment block. The summary statistics tables identify the 
factors that cqntribute to the selection of a chemical. Values for factors contributing to the 
selection of a ii chemical are shown in bold font in the summary statistics tables and selected 
chemicals are shaded and shown in bold font. Those chemicals that have bolded factor values, 
but are not selected, are footnoted to indicate why the chemical was not selected. Figures 
showing the ~xtent of selected chemicals in soil, by analytical group, are presented by 
redevelopment block. Figures showing the extent of selected chemicals in groundwater are 

,, 

presented parcel-wide to best delineate 2004 groundwater plumes in Parcel E. Figures 4-3, 4-4, 
4-5, and 4-6 are parcel-wide figures showing metals, voes, pesticides and·PeBs, and TPH, 
respectively, detected in groundwater at concentrations above screening criteria across Parcel E. 

. ,1 

Tables 4-2, 4-l3, 4-4, and 4--5 present the groundwater data for metals, voes, pesticides and 
PeBs, and TPH, respectively, presented on the respective groundwater figures. 

4.3.1 Redevelopment Block 31A 

This section summarizes the site characterization of Redevelopment Block 3 lA, including the 
site history (see Section 4.3.1.1), the geology and hydrogeology (see Section 4.3.1.2), the nature 
and extent of chemicals in soil (see Sections 4.3.1.3), and the fate and transport of chemicals in 
soil (see Section 4.3.1.4). No groundwater samples were collected at Redevelopment Block 
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3 lA; therefore, no discussion of chemicals in groundwater is presented. The planned reuse for 
this block is mixed use. No tenants are currently present on this redevelopment block. 

4.3.1.1 Site History 

Redevelopment Block 3 lA is located in the northeastern portion of Parcel E. This block 
includes a portion of one IR site (IR-36 North). Site features within Redevelopment Block 3 lA 
are shown on Figure 1-13. The. northern portion of Building 400 is the only portion of IR-36 
North located within Redevelopment Block 3 lA. A full description of IR-36 North is presented 
in Section 4.3.2.1.1. Building 400 was used by the Navy as a storehouse for decommissioned 
ship parts and other equipment. During a 1988 survey, inventoried chemicals at this building 
included acetylene and oil containing PCBs (HLA 1990b ). In June 2005, Building 400 was 
leased to Bay Storage Distribution Company (Navy 2005b). As of June 2007, Building 400 was 
vacant (Tetra Tech 2007a). 

Limited data were collected at Redevelopment Block 3 lA because activities conducted at this 
redevelopment block were not likely to have resulted in contamination to the environment. 

4.3.1.2 Geology and Hydrogeo/ogy 

This section briefly discusses the geological and hydrogeological fe~tures beneath 
Redevelopment Block 3 lA. A full description of geology and hydrogeology_ at Parcel E is 
presented in Sections 3.4 and 3.5, respectively. 

Asphalt and concrete paving and concrete building foundations cover most of Redevelopment 
Block 3 lA. Parcel-wide cross sections shown on Figures 3-4, 3-5, and 3-6 do not traverse this 

. redevelopment block, and the information provided in this section is based on a review of boring 
logs for Redevelopment Block 31A presented in Appendix B. From the surface downward, the 
geologic units underlying Redevelopment Block 3 lA include Artificial Fill, Undifferentiated 
Upper Sand Deposits, Bay Mud Deposits, and Franciscan Complex bedrock (PRC, LFR, U&A 
1996). . 

Beneath Redevelopment Block 3 lA, the Artificial Fill is about 4 to 12 feet thick. Bay Mud 
Deposits were only encountered in one boring at Redevelopment.Block 3 lA, at about 5 feet bgs. 
Two borings were drilled at Redevelopment Block 3 lA: one to a maximum depth of 12 feet, and 
one to a maximum depth of 4 feet. · Because of the shallow boring depths, the total thickness of 
the Artificial Fill, Bay Mud, and Undifferentiated Sedimentary Deposits is unknown (PRC, LFR, 
U&A 1996). 

The hydrostratigraphy beneath Redevelopment Block 3 lA consists of an A-aquifer, an aquitard, 
and a B-aquifer. The hydrostratigraphy for this redevelopment block was based on surrounding 
redevelopment blocks becaust! few deep borings and no monitoring wells were drilled in 
Redevelopment Block 3 lA. The A-aquifer consists of Artificial Fill and Undifferentiated Upper 
Sand Deposits. Groundwater flow in the A-aquifer at Redevelopment Block 3 lA historically 
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was likely to ~e northwest, t9ward a groundwater sink presumed to be caused by pumping at • 
Pumping Station A (see Figure 3-9). No information on the B-aquifer was obtained from the 
borings withini Redevelopment Block 3 lA. The B-aquifer is generally separated from the 
A-aquifer by tlie Bay Mud aquitard in surrounding redevelopment blocks. The general direction 
of groundwatt'?r flow for the B-aquifer is approximately southeast (see Figures 3-11 and 3-12). 

4.3.1.3 Nature and Extent of Chemicals in Soil 

This section summarizes the evaluation of the nature and extent of chemicals in soil within the 
boundary of R~development Block 3 lA. The evaluation follows the approach for identifying 

I . 

chemicals and their spatial distribution described in Section 4.1. 

4.3.1.3.1 Identification and Spatial Distribution of Chemicals in Soil 

This section summarizes the chemicals identified in soil at Redevelopment Block 3 lA. Six 
samples were dollected from two locations at Redevelopment Block 31A. Figure 4.3.1-1 shows 
the locations where soil samples were collected from Redevelopment Block 3 lA. Soil samples 
were analyzed ;for metals (including hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, 
PCBs, and TPH. 

Table 4.3 .1-1 presents the summary statistics for chemicals that were detected at concentrations 
exceeding the . residential and industrial soil screening criteria (shown in Table 4-1). • 
Table 4.3.1-1 presents statistics for six surface (Oto 10 feet bgs) soil samples. No subsurface 
(deeper than 1:p feet bgs) soil samples were collected. Appendix C includes the complete soil 
data used to geperate the summary statistics tables for this redevelopment block. 

The chemical~1 detected in soil are described below by analytical group: metals, SVOCs, and .. 
TPH. 

Metals 

Nineteen metals were detected in surface soil samples collected from 0 • to 10 feet bgs. Of the 
19 metals dete'pted, 5 metals had one or more detected concentrations exceeding residential soil 
screening criteria. Three 111etals exceeded industrial soil screening criteria. The spatial 
distribution o~ metals in Redevelopment Block 3 lA is not indicative of a contiguous area of 
elevated concentrations (see Figure 4.3.1-2). As a result, the nature and extent of metals in soil 
at Redevelopniertt Block 3 lA is not discussed further in this section. · 

Semivolatile Organic Compounds 

One SVOC (9ls[2-ethylhexyl]phthalate) was detected above residential and industrial screening 
criterion in only one soil sample collected at Redevelopment Block 3 lA (see Figure 4.3.1-2). As 
a result, the extent of SVOCs in soil is not evaluated for Redevelopment Block 3 lA. • 
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Total Petroleum Hydrocarbons 

No TPH concentrations in soil exceeded screening criteria. As a result, the extent of TPH in soil 
is not evaluated for Redevelopment Block 3 lA. 

4.3.1.3.2 Extent of Chemicals in Soil 

The screening process identified no areas within Redevelopment Block 3 IA that would require 
evaluation of spatial trends of selected chemicals. However, the decision to address source areas 
in the FS Report will be based on the conclusions of the HHRA and the BERA. 

4.3.1.4 Evaluation of Chemical Fate and Transport 

Based on the analysis presented in Sections 4.3 .1.3 and the absence of any groundwater wells in 
Redevelopment Block 3 IA, no chemicals were selected for their delineation of nature and extent 
in soil and groundwater at Redevelopment Block 31 A. Therefore, no discussion of fate and 
transport is necessary. 

4.3.2 Redevelopment Block 31 B/36 

This section summarizes the site characterization of Redevelopment Block 3 IB/36, including the 
site history (see Section 4.3.2.1), the geology and hydrogeology (see Section 4.3.2.2), the nature 
and extent of chemicals in soil (see Sections 4.3.2.3), the nature and extent of chemicals in 
groundwater (see Section 4.3.2.4), and the fate and transport of chemicals in each medium (see 
Section 4.3.2.5). The planned reuse for this block is industrial. No tenants are currently present 
ort this redevelopment block. 

4.3.2.1 Site History 

Redevelopment Block 3 lB/36 is located in the northeastern portion of Parcel E. This 
redevelopment block includes portions of two IR sites: IR-36 North and IR-36 South. Site 
features within Redevelopment Block 31B/36 are shown on Figure 1-13. The subsections below 
discuss the historical uses ofIR-36 North and IR-36 South. 

4.3.2.1.1 IR-36 North 

IR-36 North is located in the northern portion of Redevelopment Block 3 lB/36. IR-36 was 
previously part of Parcel D; however, it was transferred to Pare.el E in 1997. Most of IR-36 
North lies within Redevelopment Block 31B/36; the remainder oL.the site is within 
Redevelopment Blocks 3 lA and 43. IR-36 North covers about 9 acres and consists of the 
following site features within R~development Block 3 lB/36: 
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• Buil~ing 400 (southern portion) 

• Buqding 404A (southwestern portion) 

• Building 405 

• Utilities and an AST around Buildings 400, 404A, and 405 

Building 400 {southern portion) 

Building 400 ':"as used by the Navy as a storehouse for decommissioned ship parts and other 
equipment. During a 1988 survey, chemicals inventoried at this building included acetylene and 
oil containing PCBs (HLA 1990b ). Building 400 was formerly leased to Bay Storage 
Distribution Company and occupied by commercial businesses, including Just Born Antiques, 
Golden Gate Plumbing, and Bay Storage (Navy 2005b). The tenants no longer occupy Building 
400, and it is currently vacant (Tetra Tech 2007a). 

Building 404A (southwestern portion) 

Building 404A was a covered parking area, which was used by the Navy to store miscellaneous 
parts and equipment (PRC 1995). In June 2005, Building 404A was leased to Mina Metals and 

• 

the U.S. Department of Justice (Navy 2005b). As of June 2007, Building 404A was vacant • 
(Tetra Tech 2007a). . 

Building 405 1 

Building 405 .was reportedly used by the Navy to store solvents, oil, gasoline, diesel fuel, 
formaldehyde,'and chlorine (HLA 1994d). The building was subsequently used by a company to 
store compost materials (PRC, LFR, and U &A 1996). As of June 2005, Building 405 was not 
lea,sed (Navy 2005b ). One railroad spur is located north of Building 405 that may be a potential 
source of chemical releases to soil. 

Utilities and an AST Around Buildings 400, 404A, and 405 

A former 220-:-gallon AST was confirmed to have been removed at Building 405 (Tetra Tech 
2007b ). The Janitary sewer and storm drain lines run near the eastern and western boundary of 
IR-36 North (see Figure 3-1). Porous backfill surrounding these lines, and· possibly the lines 
themselves, m;iy influence the direction of groundwater flow on the western side of IR-36 North 
(HLA 1995). 
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4.3.2.1.2 IR-36 South 

IR-36 South is located in the southern portion of Redevelopment Block 3 lB/36, just south of 
IR-36 North. IR-36 South covers about 12 acres and consists of the following site features 
within Redevelopment Block 3 lB/36: · 

• Building 406 

• Building 413 

• Building 414 

• Utilities and infrastructure around Buildings 406,413, and 414 

Building 406 

Building 406 has been used for various industrial operations and as a Navy supply storehouse 
over the years (HLA 1994c). In the 1950s, the Navy used the northwest portion of Building 406 
·for preservation and packaging operations (HLA 1995). Navy records indicated that the original 
concrete floor inside the building subsided significantly toward the southeast. As a result, a new 
concrete floor was constructed on top of the old one. These old and new floors were separated 
by a gravel fill layer (HLA 1995). According to Navy records, equipment in the northwest 
portion of Building 406 was used to degrease parts before packaging them for· shipping 
(HLA 1995). This equipment included a degreasing machine; solvent, acid, neutralizer, water 
rinse, plastic dip, cold preservation dip, and hot preservation dip tanks; and miscellaneous 
packaging equipment. Trichloroethane was identified as a solvent used during operations in this 
building (HLA 1995); however, based on the chemicals observed in soil and groundwater, it is 
more likely that trichloroethene (TCE) was used to degrease parts. It is suspected that solvents 
were released to soil and groundwater through floor drains and associated underground piping 
and by spills on the floor of Building 406 (HLA 1995). Waste oil was stored in drums outside of 
Building 406, and waste oil from several of the drums reportedly leaked_ onto the ground surface 
(PRC, LFR, and U&A 1996). 

As of 1995, the eastern portion of Building 406 was used _as an automobile repair garage for 
office space and storage by civilian tenants (PRC, LFR, and U&A 1996). As of June 2005, 
Building 406 is no longer leased (Navy 2005b), but it.is used by the Navy to store low-level 

_ radioactive waste from various removal actions (Tetra Tech EC, Inc. [TtECI] 2005b ). 

A soil vapor extraction (SVE) treatability system consisting of 3 SVE wells and 15 vapor 
monitoring wells was installed inside and immediately northwest of Building 406. The SVE 
system operated for 3 months beginning in May 2001 (IT Corporation 2002). TCE was found to 
be the predominant VOC in vadose zone soil. The cumulative VOC mass removed during the 
test performance period was estimated at 7 pounds, with over 90 percent of the VOC mass 

• attributed to TCE (IT Corporation 2002). · 

._) 
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Building 413 

I 

Building 413 'Yas used by the Navy as a supply storehouse. Waste oil was stored in drums in 
Building 413. ;!During a 1988 survey, several damaged waste oil drums were inventoried inside 

I . 

this building (HLA 1990b). In 1995, this building was used as office space by the U.S. Postal 
Service (PRC, !LFR, and U&A 1996). In June 2005, Building 413 was leased to American Van 
Lines (Navy 2005b). As of June 2007, Building 413 was vacant (Tetra Tech 2007a). 

Building 414 

Building 414 was used as a public works facility and furniture storehouse (HLA 1994b ). The 
building has a4 exposed soil floor and was used to store drums filled with investigation-derived 
waste collecteq during SI and RI field activities (PRC, LFR, and U&A 1996). As of June 2005, 
Building 414 was not leased (Navy 2005b). 

Utilities and Infrastructure Around Buildings 406, 413, and 414 

Sanitary sewer and storm drain lines run near the eastern and western boundary of IR-36 South 
(see Figure 3-1:). Porous backfill surrounding these lines, and possibly the lines themselves, may 
influence the d1rection of groundwater flow on the western side ofIR-36 South (HLA 1995). No 
USTs, vaults, Jr ASTs were identified at IR-36 South (HLA 1994c). 

·' Two railroad spurs are located within IR-36 South: one spur runs north of Building 406 and the 
second spur runs south of Building 406. The railroad spurs are potential sources of chemical 
releases to soil'. 

A large oil-sta~ned area between Buildings 413 and 414 was identified during the SI; waste oil 
yVas reportedlYil'; stored in drums at this location (HLA 1994c ). This area is a potential source of 
releases to soil1. 

4.3.2.2 Geology and Hydrogeo/ogy 

This section briefly discusses the geological and hydrogeological features beneath 
Redevelopmerit Block 31B/36. A full description of geology and hydrogeology at Parcel Eis 
presented in sbctions 3.4 and 3.5, respectively. 

Asphalt and cpncrete paving and concrete building foundations cover most of Redevelopment 
Block 3 lB/36.: Parcel-wide cross sections shown on Figures 3-4, 3-5, and 3-6 do not traverse 
this redevelopment block, and the information provided in this section is based on a review of 

I 

boring logs for Redevelopment Block 3 lB/36 provided in Appendix B. From the surface 

• 

• 

downward, the geologic units underlying Redevelopment Block 3 lB/36 include Artificial Fill, 
Bay Mud Deposits, Undifferentiated Sedimentary Deposits, and Franciscan_ Complex bedrock. 
The Artificiar::Fill overlies native sediments at all locations in Redevelopment Block 3 lB/36, • 
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except where bedrock is close to the ground surface beneath Buildings 406,413, and 414. In this 
area, Artificial Fill directly overlies bedrock. 

Beneath Redevelopment Block 3 lB/36, Artificial Fill ranges from about 5 to 50 feet thick. Bay 
Mud deposits lie below the Artificial Fill and are about 1 to 43 feet thick. Bay Mud deposits 
underlie most of Redevelopment Block 3 lB/36. Bay Mud Deposits and Undifferentiated 
Sedimentary Deposits are absent beneath Building 406 where bedrock is as shallow as 9 feet bgs. 
Undifferentiated Sedimentary Deposits consisting of poorly graded sand are about O to 23 feet 
thick and underlie Bay Mud deposits. Beneath Redevelopment Block 3 lB/36, the depth to 
bedrock ranges from about 9 to 75 feet bgs. 

The hydrostratigraphy beneath Redevelopment Block 3 lB/36 consists of an A-aquifer, an 
aquitard, and a B-aquifer. Shallow weathered bedrock in direct contact with artificial fill is 
considered part of the A-aquifer. Based on groundwater elevati9ns measured in A-aquifer wells, 
the depth to groundwater ranges from an average low of 3.2 to an average high of 9Afeet bgs 
throughout Redevelopment Block 3 lB/36. Groundwater flow in the A-aquifer at Redevelopment 
Block 31 B/36 is generally north-northwest, with some irregularities where the bedrock is close to 
the ground surface. The B-aquifer is separated from the A-aquift::r by the Bay Mud aquitard and 
low-permeable bedrock and is absent where bedrock is close to the ground surface beneath 
Buildings 406,413, and 414. Beneath Redevelopment Block 31B/36, the A- and B-aquifers are 
not in direct hydraulic communication. The general direction of groundwater flow for the 
B-aquifer is approximately southeast (see Figures 3-11 and 3-12) . 

4.3.2.3 Nature and Extent of Chemicals in Soil 

This section summarizes the evaluation of the nature and extent of chemicals in· soil at 
Redevelopment Block 3 lB/36. The evaluation follows the approach for identifying chemicals 
and their spatial distribution described in Section 4.1. 

4.3.2.3.1 Identification and Spatial Distribution of Chemicals in Soil 

This section summarizes the chemicals "identified in soil at Redevelopment Block 3 lB/36. 
Approximately 339 soil samples were collected at Redevelopment Block 31B/36. Figure 4.3.2-1 
shows the locations where soil samples were collected from Redevelopment Block 3 lB/36. Soil 
samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs (including 
P AHs ), cyanide, pesticides, PCBs, and TPH. 

Tables 4.3.2-1 and 4.3.2-2 present the summary statistics for chemicals that were detected at 
concentrations exceeding residential and industrial soil screening criteria. Table 4.3.2-1 presents 
statistics for 218 surface (0 to 10 feet bgs) soil samples; Table 4.3.2-2 presents statistics for 
120 subsurface ( deeper than 10 feet bgs) soil samples. · Appendix C includes the complete soil 
data set used to generate the summary statistics tables for this redevelopment block. 
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The chemicals detected in soil are described below by analytical group: metals (including • 
chromium VI), VOCs, SVOCs (including PAHs), cyanide, pesticides, PCBs, and TPH. 

Metals 

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this 
discussion focuses on the data for metals in surface soil samples. Twenty metals were detected 
in soil samples collected from the surface to a depth of 10 feet bgs. Of the 20 metals detected, 
11 metals had one or more detected concentrations exceeding residential soil screening criteria. 
Only two metals had one or more detected concentrations exceeding industrial screening criteria. 

The lateral extent of elevated concentrations of metals was evaluated to identify areas in 
Redevelopment Block 3 lB/36 exceeding Parcel E industrial screening criteria in soil. 
Figure 4.3.2-2 shows the sampling locations where concentrations of metals in soil from O to 
1 O· feet bgs exceeded industrial screening criteria and presents the elevated concentrations at each 
location. Conc;entrations of metals exceeded the screening criteria in soil at contiguous sampling 
locations north and south of Building 413. Concentrations also exceeded screening criteria in 
isolated sampling locations within Redevelopment Block 3 lB/36; however, the spatial 
distribution does not indicate a source area. 

The potential s,ource of metals north and south of Building 413 includes 1,1istorical waste oil drum 
storage inside'' the building. Several damaged waste oil drums were inventoried inside the 
building (HLA 1990b ). A large oil-stained area south of Building 413 was identified during the • 
SI; this area is a potential source of releases to soil. 

Volatile Organi,c Compounds 
,, 

Twenty-one V:OCs were detected in samples collected from surface soil (0 to 10 feet bgs); 
however, onlyi: three VOCs were detected at concentrations exceeding Parcel E residential and 
industrial scr~;ening criteria (see Table 4.3.2-1). Twelve VOCs were detected in samples 
collected froni subsurface soil (deeper than 10 feet bgs); however, only two concentrations 
exceeded Parcel E residential screening criteria (see Table 4.3.2-2). Results for VOC samples 

I, 

exceeded the industrial screening criteria in six samples in three isolated locations. TCE was 
detected in fo'ur samples. Although the isolated concentration of TCE does not represent a 
source area in ::soil, TCE is discussed further below because it was also detected in groundwater. 
Figure 4.3.2-3 !

1 shows the sampling locations where concentrations of VOCs in soil from O to 
10 feet bgs exceeded screening criteria and presents the elevated concentrations at each location. 

The potential ~ource of TCE at Redevelopment Block 3 lB/36 is the degreasing operations that 
occurred in the northwest comer of Building 406. Concentrations of TCE also exceeded 
Parcel E residential and industrial screening criterion at sampling locations beneath the northwest 
comer of Building 406; samples were collected in November 2000 during installation of the SVE 
system. The SVE system operated for 2 months beginning in May 2001 (IT Corporation 
2002). No soil samples were collected and analyzed for TCE i~ this area after operation of the 
SVE system was halted. 
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Semivolatile Organic Compounds 

Twenty-four SVOCs were detected in one or more soil samples collected from the ground 
surface to 10 feet bgs. However, only 9 of the 24 SVOCs were detected at concentrations 
exceeding Parcel E residential screening criteria, and 3 of the 9 SVOCs exceeded Parcel E 
industrial screening criteria (see Table 4.3.2-1). Twenty SVOCs were detected in soil samples 
collected from deeper than 10 feet bgs, four of which exceeded Parcel E residential screening 
criteria, and only one exceeded the industrial screening criterion (see Table 4.3.2-2). 

The lateral extent of elevated concentrations of SVOCs was evaluated to identify areas within 
Redevelopment Block 3 lB/36 where SVOCs exceeded Parcel E industrial soil screening criteria 
in soils from O to 10 feet bgs. Figure 4.3.2~4 shows the sampling locations where SVOCs 
exceeded Parcel E industrial screening criteria and presents the elevated concentrations at each 
location. SVOC concentrations exceeded industrial screening criteria at three isolated locations, 
as shown on Figure 4.3.2-4, at the following areas: 

• West of Building 406 

• North of Building 413 

• South of Building 413 

None of these isolated locations indicates a source of SVOCs to soil. Many samples were 
collected in the vicinity of the exceedance areas and throughout Redevelopment Block 3 lB/36; 
however, no samples other than those from locations mentioned above exceeded Parcel E 
industrial soil screening criteria. 

The potential sources or activities that may have resulted in SVOC contamination include 
degreasing operations· in the northwestern portion of Building 406. Equipment used in these 
operations included a degreasing machine; and dip tanks for solvents, acids, neutralizer, rinse 
water, plastics, and cold and hot preservation. Solvents may have been released to soil and . 
groundwater through floor drains and associated underground piping and by spills on the floor of 
Building 406 (HLA 1995). Waste oil was stored in drums in Building 413. Several damaged 
waste oil drums were inventoried inside the building (HLA 1990b). A large oil-stained area 

. south of Building 413 was identified during the SI; this area is a potential source of releases to 
soil. 

Cyanide 

Cyanide was detected in 1 out of 66 soil samples collected from O to 10 feet bgs; the detected 
.concentration did not exceed the Parcel E residential or industrial screening criterion. Cyanide 
was not detected in any of the six soil samples collected deeper than 10 feet bgs. As a result, the 
nature and extent of cyanide in soil at Redevelopment Block 3 lB/36 is not discussed further in 

, this section. 
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Pesticides 

Twenty pestici'des were detected in soil samples collected from O to 10 feet bgs; the detected 
· concentrations did not exceed Parcel E residential or industrial screening criteria. Eight 
pesticides were detected in soil samples collected deeper than 10 feet bgs; only one detected 
concentration for pesticides exceeded the Parcel E residential screening criterion. As a result, the 
nature and extdnt of pesticides in soil at Redevelopment Block 31B/36 is not discussed further in 
this section. 

Polychlorinated Biphenyls 
I[ 
,I 

One PCB, Aroclor-1260, was detected in soil samples collected from O to 10 feet bgs 
(see Table 4.3.i-1). No PCBs were detected in soil samples collected from deeper than 10 feet 
bgs. Aroclor-p60 was detected in less than 2 percent of samples collected (3 of 177 samples), 
and the maximum concentration did not exceed the Parcel E residential criteria by more than one 
order of magnitude. No concentrations of PCBs were found that exceeded industrial screening 
criteria. As a iesult, the nature and extent of PCBs in soil at Redevelopment Block 3 lB/36 is not 
discussed furtHer in this section. · 

Total Petroleum Hydrocarbons 

TPH concentdtions exceeded the soil source screening criterion at six sampling locations; five 
of the locations were collocated with CERCLA chemicals. No free product was detected in 
monitoring wells within Redevelopment Block 31B/36 (Tetra Tech 2002c). 

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within 
Redevelopme11t Block 3 lB/36 where TTPH exceeded the soil source screening criterion in soil. 
Figure 4.3.2-5 j, shows the sampling locations where concentrations of TTPH exceeded the 
screening crit,eria and presents the maximum detected concentrations at each location. 
Concentrations of TTPH exceeded the screening criterion in soil at contiguous sampling 
locations north and south of Building 413. The elevated concentrations of TTPH are collocated 
with elevated concentrations of metals and SVOCs. 

The potential sources or activities that may have resulted in TTPH contamination north and south 
of Building 4 ~3 include storage of waste oil drums inside the building. Several damaged waste 
oil drums were inventoried inside the building (HLA 1990b ). In addition, a large oil-stained area 

II 

south of building 413 was identified during the SI; this area is a potential source of releases to 
soil. 

4.3.2.3.2 !i Extent of Chemicals in Soil 

Three areas were identified within Redevelopment Block 3 lB/36 where concentrations of 
chemicals in isoil at contiguous sampling locations exceeded Parcel E industrial screening 

,, 

criteria: 
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• North of Building 413: metals, SVOCs, and TTPH (see Figures 4.3.2-2, 4.32-4, and 
4.3.2-5) 

• South of Building 413: metals, SVOCs, and TTPH (see Figures 4.3.2-2, 4.3.2-4, and 
4.3.2-5) 

• West and Northwest of Building 406: SVOCs and VOCs (see Figure 4.3.2-3) 

The area north of Building 413 coincides with the railroad spur. Activities related to loading or 
unloading railroad cars may have resulted in releases of metals, SVOCs, and TPH. It is assumed 
that Building 413 bounds the area to the south. The estimated size of the area is 200 feet (east
west) by 70 feet (north-south). The depth to groundwater in this area is 9.3 feet bgs. 

~, 

The area south of Building 413 coincides with the oil-stained area between Buildings 413 and · 
414, where waste oil was stored in drums (HLA 1994c). The oil-stained area indicates a release 
and leaks from stored waste oil drums may have resulted in elevated concentrations of metals 
and TPH. The estimated size of the area is 100 feet ( east-west) by 80 feet (north-south). The 
depth to groundwater in this area is 7.5 feet bgs. 

The area west and northwest of Building 406 coincides with the degreasing operations that took 
place in the northwest comer of Building 406. The estimated size of the area is 130 feet ( east-
west) by 100 feet (north-south). The depth to groundwater in this area is 7 feet bgs. · 

4.3.2.4 Nature and Extent of Chemicals in Groundwater 

This section summarizes the evaluation of the nature and extent of chemicals detected in 
grounq.water samples collected from monitoring wells associated with Redevelopment 
Block 3 lB/36. Figure 4.3.2-6 shows the locations of the groundwater monitoring wells 
associated with Redevelopment Block 3 lB/36 where groundwater samples were collected for 
this evaluation. 

Tables 4.3.2-3 and 4.3.2-4 present the summary statistics for chemicals that were detected in the 
A-aquifer and the B-aquifer, respectively. No bedrock water-bearing zone wells are associated 
with Redevelopment Block 3 lB/36. Table 4.3.2-3 presents statistics for data from 12 A-aquifer 
wells; Table 4.3.2-4 presents statistics for data from 3 B-aquifer wells. Chemicals that were 
retained for evaluation based on consideration of the factors described in Section 4; 1.2.2 are 
shown in bold font in these tables. · Appendix D includes the complete groundwater data set for 
this redevelopment block. 

4.3.2.4.1 Chemicals in A-Aquifer Groundwater 

Twelve A-aquifer wells are associated with Redevelopment Block 3 lB/36 (see Figure 4.3.2-6), 
including 2 wells that are not physically located within the redevelopment block. Groundwater 
samples collected from the A-aquifer wells were analyzed for metals (including hexavalent 
chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. SVOCs, cyanide, and PCBs 
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were not detected in any groundwater samples collected from A-aquifer wells associated with • 
Redevelopment Block 3 lB/36; therefore, these chemicals are not discussed further in this 
section. 

The chemicals, that were detected in groundwater samples collected from the A-aquifer are 
evaluated below by the following analytical groups: metals, VOCs, pesticides, and TPH. 

Metals 

Samples collected from the A-aquifer wells associated with Redevelopment Block 3 lB/36 were 
analyzed for metals during one or more rounds of sampling; 22 metals were detected. Of the 
22 metals detebted, only copper exceeded the appropriate screening criterion (surface water 
criteria, or HG~.Ls if greater than surface water criteria) listed in Table 4.3.2-3. The spatial and 
temporal distribution of copper in groundwater is discussed below. 

Copper exceeded its surface water criterion (3.1 micrograms per liter [µg/L]) and its HGAL 
(28.04 µg/L) in only one groundwater sample, collected from PA36MW04A in 1996, with a 
concentration of 38.5 µg/L. This well is located approximately 1,500 feet from the Bay. Copper 
was detected ~~ concentrations less than 8 µg/L in two subsequent samples collected from well 
PA36MW04A1i(in March 2001 and July 2002) and was not detected at a reporting limit of 8 µg/L 
in the most redent sample in the RI data set collected from this well (in September 2002). As a 
result, metals lin A-aquifer groundwater at Redevelopment Block 3 lB/36 are not discussed 
further in this section. 

Volatile Organic Compounds 
Ii 

Samples colle9ted from the A-aquifer wells associated with Redevelopment Block 3 lB/36 were 
analyzed for v;ocs during one or more rounds of sampling; 15 VOCs were detected. Of the 15 
VOCs detected, 5 exceeded at least one of the appropriate screening criteria (vapor intrusion and 
surface water criteria): 1,2-dichloroethene (-DCE) (total), 1,4-dichlorobenzene (-DCB), 
tetrachloroeth~ne (PCE), TCE, and vinyl chloride. The spatial and temporal distributions of 
these five VOQ:s are discussed below. 

i 

I 

• 1,2-;DCE (total) exceeded its vapor intrusion criterion (210 µg/L) in 3 of 
29 groundwater samples. The three exceedances were reported in samples collected 
from well IR36MW125A in January, March, and April 19~6, ranging from 330 to 
580 µg/L. The 1,2-DCE (total) analysis was replaced by the isomer-specific analysis 
( cis- and trans-1,2-DCE) in groundwater samples collected after June 1996. Both cis
anq trans-1,2-DCE have not exceeded their respective screening criteria in samples 
collected from any of the A-aquifer wells for Redevelopment Block 3 lB/36. 

• 1,4-DCB exceeded its vapor intrusion criterion (2.1 µg/L) in 1 of 55 groundwater 
samples. The single exceedance (7.8 µg/L) was reported in a sample collected from 
we\l PA36MW04A in July 2002. 1,4-DCB was not detected in any of the four 
preceding samples collected from this well (from 1993 to 2001) or the subsequent 

I, 

sarv.ple collected from this well in September 2002. 

• I 
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• PCE exceeded its vapor intrusion criterion (0.54 µg/L) in 1 of 54 groundwater 
samples. The single exceedance (17 µg/L) was reported in a sample collected from 
well P A36MW04A in July 2002. PCE was not detected in groundwater samples 
collected from any wells during the four preceding sampling events and one 
subsequent sampling event. 

• TCE was the most frequently detected VOC (51 percent of the samples) and was also 
detected at the highest concentrations. TCE exceeded .its vapor intrusion criterion 
(2.9 µg/L) in 4 of the 12 A-aquifer wells. The table below summarizes the analytical 
results for TCE for these four A-aquifer wells, with the vapor intrusion criterion 
exceedances highlighted in bold. 

TCE 
Sampling Location Sample Date (µg/L) Qualifier 

IR36MW125A 01/24/1996 1,000 J 
03/15/1996 490 
04/26/1996 860 
03/06/2001 55 
07/18/2002 130 
09/18/2002 12 
11/29/2004 110 

IR36MW127A 01/25/1996 0.5 u 
03/15/1996 0.5 u 
04/29/1996 0.5 u 
03/26/2001 1 u . 
06/28/2002 5.9 
09/09/2002 0.5 u 
06/16/2004 0.5 u 
09/14/2004 0.5 u 
12/02/2004 0.5 u 

IR36MW128A 01/24/1996 2 J 
03/14/1996 2 
04/22/1996 2 
03/06/2001 3 
07/19/2002 0.61 
09/10/2002 0.13 J 
06/16/2004 0.17 J 

· 09/16/2004 0.5 u 
12/02/2004 0.5 u 

PA36MW04A 02/05/1993 6 J 
02/07/1996 5 

· 03/11/1996 
03/20/2001 1 u 
07/01/2002 0.55 
9/11/2002 0.13 J 

Notes: 

J Estimated concentration 
U Nondetect 
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The. highest concentrations of TCE were detected in groundwater samples collected 
from well IR36MW125A. Concentrations have decreased significantly in this well 
from a maximum of 1,000 µg/L in 1996 to a maximum of 110 µg/L in 2004. This is 
the only well with sample results that consistently exceeded the A-aquifer screening 
criterion after 2001, when SVE system operated in this area for 2 months. 

The presence of TCE in groundwater is likely related to the use of degreasing 
equipment and the storage of solvents in the northwestern portion of Building 406. 
Th~. 2004 TCE groundwater plume in Redevelopment Block 31 B/36, shown on 
Fi!Wre 4-4, was defined by the extent ofTCE based on the 2004 quarterly 
groimdwater monitoring data (see Table 4-4). The 2004 analytical results indicated 
thatthe plume was limited to an area around one well (IR36MW125A), and beneath 
the porthwestem comer of Building 406. Grab groundwater data collected in 1994 
(se~ the results for IR-36 South in Appendix K) indicate that the 2004 TCE 
groundwater plume may cover a larger area. However, the size of the 2004 TCE 
plm;ne is unlikely to be larger than shown on Figure 4-4, because (1) the TCE 
conpentrations in grab groundwater samples could be biased high because of high 
turbidity associated with the samples; (2) the SVE system operated in 2001 removed 
sigriificant amount ofTCE in the source area (IT Corporation 2002); and · 
(3) ,concentrations ofTCE measured in monitoring wells bounding the plume were 
coO:~istently nondetected or below the screening criterion. Analytical results from 
grab groundwater samples are not included in the RI dataset but are presented in 
Appendix K. 

Ba8red on requests from the regulatory agencies, a qualitative screen of groundwater 
• data was conducted from 2004 to 2007 for TCE in this redevelopment block. Recent 
data show that the concentration ofTCE in well IR36MW125A had increased to a 
ma~imum of 4,800 µg/L for a sample collected in June 2006. Additional data will be 
col\ected from this well as part of the ongoing basewide monitoring program. The FS 
will include an evaluation of data obtained since December of 2004 update the extent 
of the 2004 TCE groundwater plume and develop appropriate remedial action 
alt~matives (see Section 4.3.2.5) . 

. I 

• Vinyl chloride exceeded its vapor intrusion criterion (0.028 µg/L) in 4 of 
54 groundwater samples. The four exceedances were reported in samples collected 
froin well PA36MW04A in February and March 1996 (4 and 2 µg/L, respectively) 

II 

and well IR36MW125A in March and April 1996 (22 and 25 µg/L, respectively). 
Vinyl chloride was not detected in groundwater samples collected from any wells 
dul;ing subsequent sampling events in 2001, 2002, and 2004. 

Only TCE in A-aquifer groundwater at Redevelopment Block 3 lB/36 is discussed further in this 
section. 
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Pesticides 

Samples collected from the A-aquifer wells associated with Redevelopment Block 3 lB/36 were 
analyzed for pesticides during one or more rounds of sampling; 12 pesticides were detected 
(see Table 4.3.2-3). All but one of the detections were qualified as estimated because the 
concentrations were below the PQL. Of the 12 pesticides detected, 6 pesticides exhibited 
concentrations exceeding surface water criteria ( 4,4' -dichlorodiphenyltrichloroethane [-DDT], 
endosulfan II, endrin, gamma-chlordane, heptachlor, and methoxychlor). · The exceedances 
occurred in three wells (IR36MW17 A, P A36MW04A, and P A36MW07 A) in samples collected 
in February 1993, July 2002, and September 2002. Heptachlor was detected twice in samples 
collected from well PA36MW04A in July and September 2002, at concentrations of 0.017 and 
0.0088 µg/L. The other five pesticides were detected only once. Based on the. relatively few 
samples with exceedances of surface water criteria, the low levels that were detected (all 
detections except one were estimated quantities), and the historical nature of these detections, the 
nature and extent of the individual pesticides is not discussed further. 

Total Petroleum Hydrocarbons 

Samples collected from the A-aquifer wells associated with Redevelopment Block 3 lB/36 were 
analyzed for TPH products during one or more rounds of sampling. TPH-g, TPH-d, and 
TPH-mo were detected in groundwater samples collected from three, five, and eight A-aquifer 
wells, respectively. The maximum concentrations detected of each TPH range varied from 570 
to 910 µg/L (see Table 4.3.2-3). These maximum concentrations as well as the total TPH 
concentration were all less than the TPH screening criteria for groundwater. As a result, TPH 
products in A-aquifer groundwater at Redevelopment Block 3 lB/36 are not discussed further in 
this section. 

4.3.2.4.2 Chemicals in B-Aquifer Groundwater 

Three B-aquifer wells are located within Redevelopment Block 31B/36 (see Figure 4.3.2-6). 
Groundwater samples collected from the B-aquifer wells were analyzed for metals, voes, 
SVOes, pesticides, PeBs, and TPH. SVOes, pesticides, and PeBs were not detected in any 
groundwater samples collected from the B-aquifer wells associated with Redevelopment 
Block 3 lB/36; therefore, these chemicals are not discussed further in this section. Table 4.3.2-4 
presents the summary statistics for chemicals detected in samples collected from the B-aquifer 
wells. 

The chemicals that were detected in groundwater samples collected from the B-aquifer are 
evaluated below by the following analytical groups: metals, voes, and TPH . 

\ 
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Metals 

Samples collected from the B-aquifer wells associated with Redevelopment Block 3 lB/36 were 
analyzed for metals during one or more rounds of sampling; 18 metals were detected. 
Groundwater samples collected from B-aquifer wells after 1996 were not analyzed for metals. 
Of the 18 metals detected, 5 metals (arsenic, copper, manganese, silver, and thallium) exhibited 
concentrations exceeding one or more screening criteria (see Table 4.3.2-4). The spatial and 
temporal distribution of these five metals is discussed below. 

• Ars,enic exceeded its domestic use criterion (0.007 µg/L) in three of nine groundwater 
salt).ples. The three exceedances were reported in samples collected from wells 
IR3,;6MW123B and IR36MW129B in March and April 1996. Detected 
con¢entrations of arsenic ranged from 1.4 to 2.8 µg/L. Arsenic was not detected in 
subsequent samples collected from these wells in May and June 1996. 

• Copper exceeded its surface water criterion (3.1 µg/L) in one of nine groundwater 
sa111ples. The single exceedance (8.2 µg/L) was reported in a sample collected from 
well IR36MW123B in June 1996. This well is located approximately 1,500 feet from 
the Bay. Copper was not detected above its surface water criterion in the two 
pre~eding samples collected from this well. 

• 

• Mailganese exceeded its domestic use criterion (880 µg/L) in six of nine groundwater 
salllples. The six exceedances were reported in samples collected from wells • 
IR36MW120B and IR36MW129B in March through June 1996. Manganese 
concentrations in samples collected from well IR36MW120B ranged from 918 to 
956 µg/L, while manganese concentrations at well IR36MW129B ranged from 1,990 
to 2, 160 µg/L. 

• Silver exceeded its surface water criterion (0.38 µg/L) in one of nine groundwater 
samples. The single exceedance (0.68 µg/L) was reported in a sample collected from 
well IR36MW123B in March 1996. This well is located approximately 1,500 feet 
from the Bay. Silver was not detected in the two subsequent samples collected from 
this well in April and June 1996. 

• Thallium exceeded its MCL (2 µg/L) in one of nine groundwater samples. The single 
exceedance (4 µg/L) was reported in a sample collected from well IR36MW1239B in 
March 1996. Thallium was not detected in the two subsequent samples collected 
from this well in April and May 1996. 

Metals in B-aquifer groundwater at Redevelopment Block 3 lB/36 are not discussed further in 
this section. 

Volatile Organic Compounds 

Samples collected from the B-aquifer wells associated with Redevelopment Block 3 lB/36 were 
analyzed for yocs during one or more rounds of sampling; 10 VOCs were detected. Of the • 
10 VOCs dete~ted, 4 VOCs (1,4-DCB, PCE, TCE, and vinyl chloride) exhibited concentrations 
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e?<-ceeding one or more screening criteria (see Table 4.3.2-4). The spatial and temporal 
distribution of these four voes is discussed below. 

• 1,4-DeB exceeded its domestic use criterion (0.3 µg/L) in 3 of27 samples. The 
exceedances were reported in samples collected from all three B-aquifer wells in June 
and July 2002, ranging from 1.6 to 17 µg/L. 1,4-DeB was not detected in any of the 
preceding (March and April 1996) or subsequent samples (September 2002 through 
December2004) collected from any of these wells. · 

• PeE exceeded its domestic use criterion (0.1 µg/L) in 3 of27 samples. The 
exceedances were reported in samples collected from all three B-aquifer wells in June 
and July 2002, ranging from 2.9 to 41 µg/L. Before 2002, analytical results for 
groundwater samples did not indicate the presence of PeE in- B-aquifer wells at 
Redevelopment Block 3 lB/36 (see Appendix D). PeE was not detected at any of the 
B-aquifer wells during the three subsequent groundwater sampling events in 2004. 

o TeE exceeded its domestic use criterion (1.4 µg/L) in 1 of27 samples. The single 
exceedance (1.5 µg/L) was reported ina sample collected from well IR36MW120B in 
June 2002. TeE was not detected in the four preceding (March 1996 through March 
2001) or four subsequent samples (September 2002 through December 2004) 
collected from this well. 

• Vinyl chloride exceeded its domestic use criterion (0.032 µg/L) in 1 of 27 samples . 
The single exceedance (1.3 µg/L) was reported in a sample collected from well 
IR36MW123B in September 2004. Before 2004, analytical results for groundwater 
samples did not indicate the presence of vinyl chloride in any of the B-aquifer wells 
at Redevelopment Block 3 lB/36 (see Appendix D). During November 2004, vinyl 
chloride was not detected in samples collected from the B-aquifer wells. 

voes in B-aquifer groundwater at Redevelopment Block 3 lB/36 are not discussed further in 
this section. 

Total Petroleum Hydrocarbons 

Samples collected from the B-aquifer wells associated with Redevelopment Block 3 lB/36 were 
analyzed for TPH products during one or more rounds of sampling. TPH-g and TPH-mo were 
detected in groundwater samples from two of the three B-aquifer wells. The . maximum 
concentrations detected were 33 µg/L for TPH-g and 67 µg/L for TPH-mo. The total TPH 
concentrations were less than TPH screening criteria for groundwater (see Section 4.1). As a 
result, TPH products in B-aquifer groundwater at Redevelopment Block 3 lB/36 are not 
discussed further in this section . 
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4.3.2.4.3 Extent of Chemicals in Groundwater 

The screening process identified one area (Monitoring Well IR36MW125A) within 
Redevelopment Block 3 lB/36 where concentrations of TCE in A-aquifer groundwater 
consistently exceeded Parcel E screening criteria (see Figure 4-4 and Table 4-4). 

The presence of TCE in A-aquifer groundwater is related to the historical use of degreasing 
equipment and'the storage of solvents in the northwestern portion of Building 406. 

The screening process identified no chemicals within Redevelopment Block 3 lB/36 where 
concentrations of chemicals in B-aquifer groundwater consistently exceeded Parcel E screening 
criteria. 

4.3.2.5 Evaluation of Chemical Fate and Transport 

As described in Sections 4.3.2.3 and 4.3.2.4, four areas were identified where soil sampling 
results exceeded Parcel E soil screening criteria and one well was identified where groundwater 
-sampling resu~ts exceeded Parcel E groundwater screening criteria in Redevelopment Block 
3 lB/36. Chemicals identified in areas exceeding Parcel E screening criteria in soil are metals 
(arsenic and 1Jad); VOCs (TCE); SVOCs; and TPH. Only TCE was identified as exceeding 
screening criteria for groundwater. The persistence and mobility of these chemicals in soil and 

• 

groundwater is discussed below. • 

Metals 

The mobility ~f arsenic and lead are highly dependant on soil pH and infiltration of water. Soil 
pH within Redevelopment Block 31B/36 ranges from 5.5 to 10. However, only two of 151 pH 
measurements 1:were below 7.0 (including values of 5.5 and 6.9, see Appendix C). Average pH 
calculated as described in Section 4.3.2.5 is 7.6. The predominantly above-neutral pH values 
measured in tlie vadose zone soil samples indicate that site conditions do not favor leaching of 
these metals iJto groundwater (see Appendix H). Although arsenic may be somewhat mobile in 
the basic soils) its concentrations in groundwater have not exceeded Parcel E screening criteria. 
Concentrations of lead in groundwater also have not exceeded Parcel E screening criteria. 
Therefore, the :'migration of arsenic and lead from the vadose zone soils to groundwater appears 
to be limited. 

Volatile Orga~ic Compounds 

TCE in the vadose zone soil northwest comer of Building 406 was partially addressed through 
the use of a SVE treatability study from May through July 2001. The SVE treatability study 
reportedly removed most TCE from soil (IT Corporation 2002), thereby reducing the likelihood 
for TCE to continue migrating from soil to groundwater or entering the building through 
volatilization. However, no soil samples were collected after operation of the SVE system . 
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Therefore, the potential for migration of residual TCE from soil to air and groundwater at 
Building 406 remains. 

TCE continued to be detected in samples from one groundwater well (IR3(5MW125A) at 
concentrations exceeding Parcel E screening criteria; the TCE concentrations appeared to be 
declining from a historical maximum of 1,000 µg/L (1996) to 110 µg/L (2004). However, since 
2004, the TCE concentrations appear to have increased in single well IR36MW125A to 
4,800 µg/L in 2006. The presence of TCE daughter products in this well such as cis-1,2-DCE 
and vinyl chloride indicates that degradation of TCE is occurring. Additional data will be 
collected from this well as part of the ongoing basewide monitoring program. The FS will 
include an evaluation of data obtained since December of 2004 to evaluate whether a rebound of 
TCE in well IR36MW125A continues and develop appropriate remedial action alternatives. 

Semivolatile Organic Compounds 

SVOCs present in soils identified for further evaluation include benzo(a)pyrene and 
benzo(b )fluoranthene. Both of these compounds are strongly sorbed to soils, have low 
solubilities in water, and low volatilization potential (see Appendix H). The potential for these 
chemicals to migrate from the vadose zone into groundwater is relatively low. 

Total Petroleum Hydrocarbons 

The detections of TPH in soil that were noted for further evaluation are associated with TPH
diesel and -motor oil range. Petroleum hydrocarbons of diesel and motor oil ranges are known to 
strongly sorb to soil and have low to moderate solubilities in water. It is expected that migration 

. of petroleum hydrocarbons from soil to groundwater and migration with groundwater would be 
limited. 

4.3.3 Redevelopment Block 40 

This section summarizes the site characterization of Redevelopment Block 40, including the site 
history (see Section 4.3.3.1), the geology and hydrogeology (see Section 4.3.3.2), the nature and 
extent of chemicals in soil (see Sections 4.3.3.3), the nature and extent of chemicals in 
groundwater (see Section 4.3.3.4), and the fate and transport of chemicals in each medium 
(see Section 4.3.3.5). The planned reuse for this block is industrial. No tenants are currently 
present on this redevelopment block. 

4.3.3.1 Site History 

Redevelopment Block 40 is located in the central portion of Parcel E. This block includes 
portions of three IR sites: IR-14, IR-38, and IR-39. Site features within Redevelopment 
Block 40 are shown on Figure 1-13. The subsections below discuss the historical uses of each IR 

• site within the boundaries of Redevelopment Block 40. 
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4.3.3.1.1 IR-14 

The northernmost portion of IR-14 is located in the southern portion of Redevelopment 
Block 40. IR-l4 lies primarily within Redevelopment Block EMI-1, the remainder lies within 

I''' . 

RedevelopmenJ Blocks 40 and 41 (see Figure 1-13). IR-14 includes· Buildings 506 and 529, 
which were ocpupied by NRDL in the early 1950s. Building 506 was used as laboratories and 
was located within the southeast portion of Redevelopment Block 40. Building 529, located 
adjacent to the; southeast boundary of Redevelopment Block 40, was used to store radioisotopes 
and housed thy Cockcroft-Walton generator. The exact construction and demolition dates of 
these buildings· are unknown. However, review of aerial photographs indicated that the buildings 
were likely constructed prior to 1950 and demolished sometime in the 1970s (PRC 1996c). 
Operations in Building 506 were moved to Building 815 or newer facilities in 1955; most areas 
in Building 506 were decontaminated at that time. 

• 

Between December 1969 and January 1970, all of the former NRDL buildings were inspected 
and cleared by the Atomic Energy Commission (AEC) for unrestricted use. To confirm that 
residual radio~ctive contamination associated with former NRDL operations is not present, a 
radiation survey of surface soil in the vicinity of the former NRDL buildings was performed 
during the Ph~se Ill radiation investigation {Tetra Tech, LFR, and U&A 1997). Residual · 
radiological contamination was not detected at the ground surface during this survey; however, 
an anomaly was detected near Buildings 506 and 529. The New World Technology Phase V 
investigation found contaminated underground piping in this area. Remediation of these 
radiologically impacted areas was recommended in the Final Historical Radiological Assessment • 
(RASO 2004) . 

. Oily Liquid Wa'ste Disposal Area 

The oily liquid waste disposal area, for the purposes of this RI Report, is in the northwestern half 
of IR-11/14/15. The oily liquid waste disposal area includes Triple A Sites 6 and 7. In 1946, 
this area consisted of housing, a movie theater, a dental clinic, a ship's dispensary, and the 
women office~s' club {HLA 1993). Review of aerial photographs indicated that all buildings 
were tom down by 1970 (PRC 1996c). Triple A allegedly disposed of oily waste and salvage 
waste into a gully reportedly in an open area between Buildings 505 and 521 (San Francisco 
District Atto~~y [SFDA] 1986). The gully was reportedly filled with sandblastwaste at a later 
date. The location of the gully is not apparent from existing surface conditions or from available 
aerial photogr~phs (HLA 1990c ). In addition, Triple A reportedly disposed of oil and other 
wastes mixed with water onto the ground; drums, transfomiers, and chemical canisters were also 
reportedly dumped at the site {Triple A Sites 6 and 7) (SFDA 1986). The oily wastes either were 
pumped by hdse directly from former Tank S-505 in IR-02 Southeast or were pumped from a 
vacuum truck ·onto the ground (SFDA 1986). In 1988, no indications of surface disposal of 
hazardous was.tes were apparent (HLA 1989b ). 
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4.3.3.1.2 IR-38 

The northwestern portion of the IR-38 lies within Redevelopment Block 40 and was previously 
identified as being within Parcel D ,(transferred to Parcel E in February 2005) (see Figure 1-13). 
This portion of IR-38 covers about 2.2 acres and includes Building 500 and former UST S-508. 
Building 500 was the former Chief Petty Officer Barracks. During an inspection of the building, 
paint chips were observed in exposed soil surrounding the outside of the building. Reportedly, 

, one electrical transformer associated with this building . was removed; however, the date of 
removal is unknown (HLA 1994c ). ' 

UST S-508 (750-gallon capacity) was located east of the southern portion of Building 500. The 
tank was installed in the mid-1940s and was used to store heating oil for a boiler in Building 500. 
UST S-508 and its associated product piping were removed on July 25, 1991, during Phase I of 
the HPS UST program (PRC, LFR, and U&A 1996). During removal of UST S-508, numerous 
holes in the tank were observed. Field observations and analytical results from soil samples 
collected during the UST closure indicated a release of petroleum hydtocarbons to surrounding 

• soil. This area has been designated for remova1 under the TPH program. 

4.3.3.1.3 IR-39 

The southeast portion of IR-39 is located in Blocks 43 and 40 and consists of Building 505 and a 
large vacant area west of Building 505 (see Figure 1-13). The southeastern portion ofIR-39 was 
originally part of Parcel D (transferred to Parcel E in February 2005). The southeastern portion 
ofIR-39 covers about 6.5 acres. Building 505 'was the former Navy Exchange, which consisted 
of a bowling alley, gymnasium, cafeteria, and a general recreation center. During a survey 
conducted in 1988; a 55-gallon drum with unknown contents, three electrical transformers, and 

· asbestos were noted in _this building; their removal date is unknown (HLA 1994b ); 

4.3.3.2 Geology and Hydrogeology 

This section briefly discusses the geological and hydrogeological features beneath 
Redevelopment Block 40. A full description of geology and hydrogeology at Parcel E 1s 
presented in Section 3.4 and 3.5, respectively. 

The surface of Redevelopment Block 40 consists . of approximately 50 percent paving and 
50 percent ruderal vegetation. Parcel-wide cross sections shown on Figures 3-4, 3-5, and 3-6 do 
not traverse this redevelopment block, and the information provided in this section is based on a 
review of boring logs for Redevelopment Block 40 provided in Appendix B. From the surface 
downward, the geologic units at Redevelopment Block 40 consist of Artificial Fill, 
Undifferentiated Upper Sand Deposits, Bay Mud Deposits, Undifferentiated Sedimentary 
Deposits, and Franciscan Complex bedrock. 
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The Artificial Fill at Redevelopment Block 40 consists predominantly of dark gray, green, and • 
brown sand a~d gravel mixtures with varying proportions of clay and silt, with occasional 
serpentinite cobble and boulder fill. Artificial Fill at this redevelopment block ranges from about 
5 to 33 feet thick. The Undifferentiated Upper Sand Deposits consist of loose, poorly graded 
sand with sh~ll fragments and are approximately O to 10 feet thick. No borings at 
Redevelopme~t Block 40 were deep enough to penetrate through the Bay Mud deposits. In two 
monitoring wells at Redevelopment Block 40, Bay Mud deposits lay directly under the Artificial 
Fill at 24 to : 33 feet bgs. No borings were deep enough to encounter Undifferentiated 
Sedimentary Deposits or bedrock. The bedrock surface, which appears to dip from the northwest 
toward the south/southeast toward a saddle between the northwest comer of the redevelopment 
block and Shag Rock to the southeast, is estimated to occur from approximately 20 to 75 feet 
below msl at Redevelopment Block 40 (see Figure 3-8). 

The hydrostratigraphy beneath Redevelopment Block 40 consists of an A-aquifer, an aquitard, 
and a B-aquifer. Based on average groundwater elevations measured in A-aquifer wells, the 
depth to grotindwater in the A-aquifer ranges from 5.4 to 7 .5 feet bgs throughout this 
redevelopmen( block. Groundwater flow in the A-aquifer at Redevelopment Block 40 is 
generally toward the west (see Figures 3-9 and 3-10). The B-aquifer is separated from the 
A-aquifer by the Bay Mud aquitard. Beneath Redevelopment Block 40, the A- and B-aquifers 
are not in direct hydraulic communication. The general direction of groundwater flow for the 
B-aquifer is approximately southeast (see Figures 3-11 and 3-12). 

4.3.3.3. Nature and Extent of Chemicals in Soil 

This section summarizes the evaluation of the nature and extent of chemicals in soil at 
Redevelopmerit Block 40. The evaluation follows the approach for identifying chemicals and 

II 

their spatial distribution described in Section 4.1. · 

4.3.3.3.1 
1
ldentification and Spatial Distribution of Chemicals in Soil 

1, 

,, 

This section isummarizes the chemicals identified in soil at Redevelopment Block 40. 
Approximate!~ 68 soil samples were collected at Redevelopment Block 40. Figure 4.3.3-1 
shows the loc~tions where soil samples were collected from Redevelopment Block 40. Soil 
samples were :analyzed for metals (including hexavalent chromium), VOCs, SVOCs, cyanide, 
pesticides, PCBs, TPH, and radioactive materials. Radiological data are being addressed as part 
of the radiological program for HPS; therefore, these data are not discussed further in this 
Revised Pared E RI Report. · 

Tables 4.3.3-li and 4.3.3-2 present the summary statistics for chemicals that were detected at 
concentrations: exceeding residential soil screening. Tables 4.3.3-1 presents statistics for 
51 surface (0 to 10 feet bgs) soil samples; Tables 4.3.3-2 presents statistics for 17 subsurface 
(deeper than 10 feet bgs) soil samples. Appendix C includes the complete soil data set used to 
generate the summary statistics tables for this redevelopment block. 
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The chemicals detected in soil are described below by analytical group: metals, VOCs, SVOCs, 
cyanide, pesticides, PCBs, and TPH. · 

Metals 

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this 
discussion focuses on the data for metals in surface soil samples. Twenty-four metals were 
detected in soil samples collected from the surface to a depth of 10 feet bgs. Of the 24 metals 
detected, 11 metals had one or more detected concentrations exceeding residential soil screening 
criteria. Arsenic exceeded the residential criterion and HP AL at two isolated locations. Arsenic 
exceeded industrial soil screening criteria at two isolated locations. As a result, the nature and 
extent of metals in soil at Redevelopment Block 40 is not discussed further in this section. 

Volatile Organic Compounds 

Seven VOCs were detected in soil samples collected from the surface to 10 feet bgs; however, 
none were detected at concentrations exceeding Parcel E residential or industrial screening 
criteria (see Appendix C). Two VOCs were detected in soil samples collected deeper than 10 
feet bgs; however,. none were detected at concentrations exceeding Parcel E residential or 
industrial screening criteria (see Appendix C). As a result, the nature and extent of VOCs in soil 
at Redevelopment Block 40 is not discussed further in this section . 

Semivolatile Organic Compounds 

Sixteen SVOCs were detected in one or more soil samples collected from the surface to 10 feet 
bgs. Only two SVOCs were detected at concentrations exceeding Parcel E residential screening 
criteria, and only one SVOC exceeded the industrial screening criteria (see Table 4.3.3-1). Two 
SVOCs were also detected in soil samples collected deeper than 10 feet bgs at concentrations 
exceeding Parcel E residential screening criteria (see Table 4.3.3-2). The industrial screening 
criteria were exceeded at only one isolated location. As a result, the nature and extent of SVOCs 
"in soil at Redevelopment Block 40 is not discussed further in this section. 

Cyanide 

Cyanide was detected in 4 out of 14 soil samples collected from the surface to 10 feet bgs; the 
detected concentrations did not exceed Parcel E residential or industrial screening criteria (see 
Appendix C). Cyanide was not detected in six soil samples collected deeper than 10 feet bgs 
(see Appendix C). As a result, the nature and extent of cyanide in soil at Redevelopment Block 
40 is not discussed further in this section. 
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Pesticides 

Seven pesticides were detected in soil samples collected from the surface to 10 feet bgs; the 
detected conceptrations did not exceed Parcel E residential or industrial screening criteria (see 
Appendix C). :Three pesticides were detected in soil samples collected deeper than 10 feet bgs; 
the detected cdncentrations did not exceed Parcel E residential or industrial screening criteria 
(see Appendix, C). As a result, the nature and extent of pesticides in soil at Redevelopment 
Block 40 is no~; discussed further in this section. 

Polychlorinated Biphenyls 

Two PCBs (Arnclor-1254 and Aroclor-1260) were detected at location IR14SS05 from 0 to 
10 feet bgs in concentrations exceeding industrial screening criteria (see Table 4.3.3-1). No 
other PCB excbedances of industrial screening criteria occurred in Redevelopment Block 40. In 

,1 

addition, no PCCBs were detected in samples collected from greater than 10 feet bgs. As a result, 
the nature and .:extent of PCBs in soil at Redevelopment Block 40 is not discussed further in this 
section. 

Total Petroleum Hydrocarbons 

TPH concent~~tions did not exceed the soil source screening criterion at Redevelopment 
Block 40, except for one exceedance in a sample collected under the UST program in 1991 . 
Additionally, r;io free product was detected in monitoring wells within this redevelopment block 
(Tetra Tech 2d:02c). As a result, the nature and extent ofTPH in soil at Redevelopment Block 40 
is not discussd:l further in this section. 

4.3.3.3.2 !iExtent of Chemicals in Soil 

The screening. process indicated no contiguous soil sampling locations requiring evaluation of 
spatial trends within Redevelopment Block 40. 

I . 

4.3.3.4 Nature and Extent of Chemicals in Groundwater 

. This section summarizes the evaluation of the nature and extent of chemicals detected in 
groundwater samples collected from monitoring wells associated with Redevelopment Block 40. 
Figure 4.3.3-:? shows the locations of the groundwater monitoring wells located in 
Redevelopment Block 40 where_gr~undwater samples were collected for this evaluation. 

Table 4.3.3-3!1 presents the summary statistics for chemicals that were detected in samples 
collected fronf the A-aquifer wells. No B-aquifer wells or bedrock water-bearing zone wells are 
associated with Redevelopment Block 40. Chemicals that were retained for evaluation based on 
consideration !of the factors described in Section 4.1.2.2 are shown in bold font in this table. 

• 

• 

Appendix D itj.cludes the complete groundwater data set for this redevelopment block. • 

II 
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4.3.3.4.1 Chemicals in A-Aquifer Groundwater 

Four A-aquifer wells are associated with Redevelopment Block 40 (see Figure 4.3.3-5). 
Groundwater samples collected from the A-aquifer wells were analyzed for metals (including 
hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. VOCs, SVOCs, 
cyanide, pe~ticides, and PCBs were not detected in any groundwater samples collected from 
A-aquifer wells associated with Redevelopment .Block 40; therefore, these chemicals are not 
discussed further in this section. 

The chemicals that were · detected in groundwater samples collected from the A-aquifer are 
evaluated below by analytical group: metals and TPH. 

Metals 

Samples collected from the A-aquifer wells associated with Redevelopment Block 40 were 
analyzed for metals in one or more rounds of sampling; 20 metals were detected. Of the 
20 metals detected, 2 metals ( cadmium and lead) exceeded one or more of the appropriate 
screening criteria (surface water criteria, or HGALs if greater than surface water criteria) listed 
in Table 4.3.3-3. The spatial and temporal distributions of cadmium and lead are discussed 
below. 

• Cadmium exceeded its surface water criterion (8.8 µg/L) and its HGAL (5.08 µg/L) 
in only one groundwater sample, collected from IR14MW10A in 1991, with a 
concentration of 12.6 µg/L. This well is located approximately 1,000 feet from the 
Bay. Cadmium was not detected at concentrations above 1.7 µg/L in any of the five 
subsequent samples collected from well IR14MW10A in 1992, 2001, and 2002. 

• Lead exceeded its surface water criterion (5.6 µg/L) and its HGAL (14.44 µg/L) in 
only one groundwater sample. The single exceedance was reported in a sample, · 
collected from IR14MW10A in 1992, with a concentration of 18 µg/L. Lead was not 
detected at concentrations above 13 µg/L in the duplicate sample. Additionally, lead 
was not detected at concentrations above 2 µg/L in subsequent samples collected 

. from IR14MW10Ain 2001, 2002, and 2002. 

Cadmium and lead in A-aquifer groundwater at Redevelopment Block 40 are not discussed 
further in this section. 

Total Petroleum Hydrocarbons 

Samples collected from the A-aquifer wells associated with Redevelopment Block 40 were 
analyzed for TPH during one or more rounds of sampling. TPH-d, TPH-g, and TPH-mo were 
detected in groundwater samples from three of the four A-aquifer wells. The maximum 
concentrations detected were 76 µg/L for TPH-d, 29 µg/L for TPH.:g, and 970 µg/L for TPH-mo. 
The total TPH concentrations were less than TPH screening criteria for groundwater. As a 
result, TPH products in A-aquifer groundwater at Redevelopment Block 40 are not discussed 
further in this section. 
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4.3.3.4.2 Extent of Chemicals in Groundwater 

The screening, process identified no wells associated with Redevelopment Block 40 where 
concentrations ;of chemicals in A-aquifer groundwater consistently exceeded Parcel E screening 
criteria. 1 

4.3.3.5 Evaluation of Chemical Fate and Transport 

Based on the ~nalysis presented in Sections 4.3.3.3 and 4.3.3.4, no chemicals were selected for 
delineation of :ltheir nature and extent in soil and groundwater at Redevelopment Block 40. 
Therefore, no discussion of fate and transport is necessary. 

4.3.4 ,Redevelopment Block 41 

This section s~mmarizes the site characterization of Redevelopment Block 41, including the site 
history (see Section 4.3.4.1), the geology and hydrogeology (see Section 4.3.4.2), the nature and 
extent of chemicals in soil (see Section 4.3.4.3), the nature and extent of chemicals in 
groundwater (~ee Section 4.3.4.4), and the fate and transport of chemicals in each medium (see 
Section 4.3.4.5::). The planned reuse for this block is industrial. No tenants are currently present 
on this redevelopment block, except the San Francisco Police Department in Building 606. 

4.3.4.1 :Site History 

Redevelopme~t Block 41 is lo~ated in the east-central portion of Parcel E. This redevelopment 
block includes all ofIR-08 and a portion ofIR-38. Site features within Redevelopment Block 41 
are shown on Figure 1-13. The subsections below discuss the historical uses ofIR-08 and IR-38 
within the bou~daries of Redevelopment Block 41. 

,. 

4.3.4.1.1 

IR-08 is locat.ed in the eastern portion of Redevelopment Block 41. IR-08 was previously 
considered to ~e part of Parcel D; however, it was transferred to Parcel E in February 2005. 
IR-08 covers ~bout 0.5 acre and consists of the following site features within Redevelopment 

I . • 
Block 41: , 

• Southeast portion of former Building 503 
I 

I, 

• Sodtheast portion of existing Building 606 

• Utilities around former Buildings 503 and 508 and existing Building 606 
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Southeast Portion of Former Building 503 

Building 503 was the base laundry facility. The facility was operated from (at least) 1948 to 
1974. Building 503 was demolished sometime between 1977 and 1979 (PRC 1996g). 

Southeast Portion of Existing Building 606 

Building 606 was constructed in 1989 on the site of former Building 503, for use as the HPS 
military postal facility. As of 2005, Building 606 was occupied by the San Francisco Police 
Department (Navy 2005b ). 

Utilities Around Former Buildings 503 and 508 and Existing Building 606 

Utilities within IR-08 include the following: 

• Storm line traversing IR-08 and 3 associated catch basins. The catch basins were 
designed to flow into dry wells that discharged to subsurface soils and groundwater. 
During heaving rain events, the overflow from these dry wells entered the storm 
sewer and discharged to the Bay. 

• Steam lines were located in the area of former Building 503. During construction 
activities in the early 1980s, a steam line was damaged near Building 503 and oily 
wastes were reported to have leaked from the line. 

• Electrical transformers were used and stored in several areas within IR-08. Electrical 
transformers containing PCB oil were reportedly stored on a transformer pad, located 
on the south side of the former Building 503. Two transformers containing PCB oil 
were also located on power poles, north and south of the site. The transformers were 
removed from service by American Environmental Management Corporation and the 
Navy Public Works Department in 1988 (HLA 1992b). 

• Two oil grease traps and a 21,000-gallon fuel oil AST used for the former Building 
503 laundry facility, reportedly were located south and west of former Building 503. 
The grease traps and associated floor drains and the AST were removed during 
construction activities for Building 606. An abandoned pump house, used to pump 
saltwater to charge the fire-hydrant system, is located immediately northeast of the 
PCB spill area. The date when this pump house was abandoned is unknown 
(HLA 1992b ). 

4.3.4.1.2 IR-38 

The southeastern portion ofIR-38 is located in the southern portion of Redevelopment Block 41. 
IR-38 covers about 2 acres and consists of the following site features within Redevelopment 
Block 41: 
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• Fortner Building 507 

• Former Building 508 

Former Building 507 

Building 507 was used as the NRDL biological laboratory (PRC 1996c). The building and its 
foundation no longer exist. The exact construction and demolition dates of the buildings are 
unknown; however, it was likely constructed prior to 1950 and demolished between 1977 
and 1979 (PR'C ·1996c ). The building was located south of existing Building 606 
(see Figure 4j.4-1). 

Operations in Building 507 were moved to Building 815 sometime in the late i 950s, and most 
areas of Building 507 were decontaminated at that time (NRDL 1969). In December 1969, 
Building 507 was inspected and cleared by the AEC for unrestricted use (NRDL 1969). To 
confirm that residual radiological contamination associated with former operations in Building 
507 was not present at IR-38, surface soil in the vicinity of the former building was surveyed 
during the Phase III radiation investigation. Radiological contamination was not detected at 
IR-38 during this survey (Tetra Tech, LFR, and U&A 1997). 

Former Building 508 

Building 508 was used as the NRDL health physics office (PRC 1996c). The building and its 
foundation no longer exists. The exact construction and demolition dates of the buildings are 
unknown; ho\,\\ever, it was likely constructed prior to 1950 and demolished sometime between 
1977 and 19~9 (PRC 1996c). Building 508 was located south of existing Building 606 
(see Figure 4.3;.4-1). 

Operations in Building 508 were moved to Building 815 sometime in the late 1950s, and most 
areas of Build~pg 508 did not require decontamination at that time (RASO 1995). In December 
1969, Building 508 was inspected and cleared by the AEC for unrestricted use (NRDL 1969). 
To confirm that residual radiological contamination associated with former operations in 
Building 508 was not present at IR-38, surface soil in the vicinity of the former building was 
surveyed during the Phase III radiation investigation. Radiological contamination was not 
detected at IR-38 during this survey (Tetra Tech, LFR, and U&A 1997). 

4.3.4.2 Geology and Hydrogeology 

This section briefly discusses the geological and hydrogeological features beneath 
Redevelopment Block 41. A full description of geology and hydrogeology at Parcel E 1s 
presented in Sections 3.4 and 3.5, respectively. 
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Most of Redevelopment .Block 41 is covered by asphalt and concrete pavement and the concrete 
foundation of Building 606. The southern portion of this redevelopment block is covered by 
ruderal vegetation. Parcel-wide cross sections shown on Figures 3-4, 3-5, and 3-6 do not 
traverse this redevelopment block, and the information provided in this section is based on a 
review of boring logs for Redevelopment Block 41 provided in Appendix B. From the surface 
downward, the geologic units at Redevelopment Block 41 consist of Artificial Fill, Bay Mud 
Deposits, Undifferentiated Sedimentary Deposits, Bay Mud Deposits, Undifferentiated 
Sedimentary Deposits, and Franciscan Complex bedrock. 

The Artificial Fill at Redevelopment Block 41 consists predominantly of clayey gravel, sand and 
gravel, gravelly clay, and occasional serpentinite boulder fill (particularly in the southeast comer 
of IR-08), ranging from 8 to 31 feet thick. Undifferentiated Upper Sand Deposits locally overlie 
Bay Mud and underlie Artificial Fill, ranging from 6 to 15 feet thick. Bay Mud Deposits consist 
of clay with abundant shell fragments and intermittent silt. The Bay Mud Deposits range from 
· 10 to 59 feet thick. The surface of the Bay Mud Deposits forms a swale that trends to the east
northeast and is as deep as 50 to 60 feet in the southwest portion of the redevelopment block. No 
borings penetrated into the Undifferentiated Sedimentary Deposits or bedrock at Redevelopment 
Block 41; therefore, the thickness and depth of these formations is unknown. However, the 
bedrock surface beneath this redevelopment block consists of a saddle between two bedrock 
highs (see Figure 3-8). The saddle trends west-northwest to east-southeast and is greater than 
50 feet deep . 

The hydrostratigraphy beneath Redevelopment Block 41 consists of an A-aquifer, an aquitard, 
and a B-aquifer. Based on average groundwater elevations measured in A-aquifer wells! the 
depth to groundwater in the A-aquifer ranges from 4.5 to 7.7 feet bgs throughout Redevelopment 
Block 41. Groundwater flow in the A-aquifer at Redevelopment Block 41 is generally west or 
southwest (see Figure 3-9). The B-aquifer is separated from the A-aquifer by the Bay Mud 
aquitard (see Figure 3-7). Beneath Redevelopment Block 41, the A- and B-aquifers are not in 
direct hydraulic communication. The general direction of groundwater flow for the B-aquifer is 
approximately southeast (see Figure 3-11). 

4.3.4.3 Nature and Extent of Chemicals in Soil 

This · section summarizes the evaluation of the nature and extent of chemicals in soil at 
Redevelopment Block 41. The evaluation follows the approach for identifying chemicals and 
their spatial distribution described in Section 4.1. 

4 .. 3.4.3.1 Identification and Spatial Distribution of Chemicals in Soil 

This section summarizes chemicals identified in soil at Redevelopment Block 41. 
Approximately 364 soil samples were collected at Redevelopment Block 41. Figure 4.3.4-1 
shows the locations where soil samples were collected from Redevelopment Block 41. Soil 
samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs, (including . 
PAHs), cyanide, pesticides, PCBs, TPH, and radioactive materials. Radiological data are being 
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addressed as p,art of the radiological program for HPS; therefore, these data are not discussed • 
further in this section. , 

,, 

Tables 4.3.4-1 and 4.3.4-2 present the summary statistics for chemicals that were detected at 
· concentrations

1

,exceeding residential and industrial soil screening criteria. Table 4.3.4-1 presents 
the statistics for 178 surface (0 to 10 feet bgs) soil samples; Table 4.3.4-2 presents statistics for 
186 subsurfacd1 (deeper than 10 feet bgs) soil samples. Appendix e includes the complete soil 
data set used to generate the summary statistics tables for this redevelopment block. 

The chemicals jjdetected in soil are described below by analytical group: metals, voes, svoes, 
pesticides, PeBs, and TPH. 

I 

Metals 

The risk due to metals is primarily in the upper 10 feet of soil (see Appendi£ I); therefore, this 
discussion focpses on the data for metals in surface soil samples. Twenty-three metals were 
detected in soi:l samples collected from the surface to a depth of 10 feet bgs. Of the 23 metals 
detected, 8 m~tals were detected at concentrations exceeding residential soil screening criteria 
(see Figure 4.3.4-2). Only arsenic exceeded the residential criterion by more than one order of 
magnitude; ho)Vever, a limited number of detected concentrations exceeded the HP AL. Arsenic 
exceeded indu~trial soil screening criteria in two isolated locations. As a result, the nature and 
extent of metal:s in soil at Redevelopment Block 41 is not discussed further in this section. 

Volatile Organic Compounds 
II ,, 

·1, 
., 

Fifteen voes were detected in soil samples collected from the surface to 10 feet bgs; however, 
no voes were detected at concentrations exceeding Parcel E residential or industrial screening 
criteria (see Appendix e). Fifteen voes were detected in soil samples collected deeper than 10 
feet bgs; however, no voes exceeded Parcel E residential or industrial screening criteria (see 
Appendix e). '1 As a result, the nature and extent of voes in soil at Redevelopment Block 41 is 
not discussed further in this section. 

Semivolatile d~aanic Compounds 

Eighteen svops were detected in one or more soil samples collected from the surface to 10 feet 
bgs; however, !:only three SVOes were detected at concentrations exceeding Parcel E residential 
screening crit~ria 

1
(see Table 4.3.4-1). None of the SVOe concentrations exceeded the 

residential criteria by more than one order of magnitude. One SVOe was detected at one 
isolated location at a concentration that exceeded industrial soil screening criteria 

11 

(see Figure 4.~A-3). No SVOes were detected at a depth greater than 10 feet bgs. As a result, 
the nature and extent of SVOes in soil at Redevelopment Block 41 is not discussed further in 
this section. · 
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Pesticides 

Six pesticides were detected in soil samples collected from the surface, to 10 feet bgs; however, 
only two pesticides exceeded Parcel E residential screening criteria (see Table 4.3.4-1). None of 
these pesticides exceeded residential criteria by more than one order of magnitude. Pesticide 
concentrations did not exceed industrial soil screening criteria. Four pesticides were detected in 
soil samples collected deeper than· 10 feet bgs. None of the analytical results from these deep 
soil samples exceeded Parcel E residential or industrial screening criteria for pesticides. As a 
result, the nature and extent of pesticides in soil at Redevelopment Block 41 is not discussed 
further in this section. 

Polychlorinated Biphenyls 

Two PCBs were detected in soil samples collected from the surface to 10 feet bgs. Only one 
PCB, Aroclor-1260, was detected at concentrations exceeding the Parcel E residential and 
industrial screening criterion (see Table 4.3.4-1). The maximum Aroclor-1260 concentration did 
not exceed the residential criteria by more than one order of magnitude. PCBs were detected in 
·soil samples collected deeper than .10 feet bgs. Only Aroclor-,1260 was detected at 
concentrations exceeding residential criterion by more than one order of magnitude 
(see Table 4.3.4-2). Based on the limited number of detections exceeding industrial soil 
screening considerations (see Section 4.1.1.2), the nature and extent of PCBs in soil at 
Redevelopment Block 41 is not discussed further in this section, 

Total Petroleum Hydrocarbons 

TPH concentrations did not exceed the soil source screening criterion in soil samples collected at 
Redevelopment Block 41, and no free product was detected in monitoring wells within this block 
(Tetra Tech 2002c ). As a result, the nature and extent of TPH in soil at Redevelopment Block 41 
is not discussed further in this section. 

4.3.4.3.2 Extent of Chemicals in Soil 

The screening process identified no contiguous soil sampling locations exceeding Parcel E 
industrial screening criteria within Redevelopment Block 41. 

4.3.4.4 Nature and Extent of Chemicals in Groundwater 

This section summarizes the evaluation of the nature and extent of chemicals detected in 
groundwater samples collected from monitoring wells associated with Redevelopment Block 41. 
Figure 4.3.4-4 shows the locations the groundwater monitoring wells associated with 
Redevelopment Block 41 where groundwater samples were collected for this evaluation . 
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Table 4.3.4-3 presents the summary statistics for chemicals that were detected in the A-aquifer 
wells associated with Redevelopment Block 41. No B-aquifer wells or bedrock water-bearing 

' I 

zone wells are associated with Redevelopment Block 41. Chemicals that were retained for 
evaluation based on consideration of the factors described in Section 4.1.2.2 are shaded and 
shown in bold font in this table. Appendix D includes the complete groundwater data set for this 
redevelopment:block. 

4.3.4.4.1 Chemicals in A-Aquifer Groundwater 

Eight A-aquifer wells are associated with Redevelopment Block 41 (see Figure 4.3.4-4), 
including four wells that are not physically located within the redevelopment block and one well, 
IR08MW42A, that was previously decommissioned. Groundwater samples collected from the 
A-aquifer wells were analyzed for metals (including hexavalent chromium), VOCs, SVOCs, 
cyanide, dioxins and furans, pesticides, PCBs, and TPH. Cyanide and pesticides were not 
detected in any groundwater samples collected from A-aquifer wells; therefore, these chemicals 
are not discussed further in this section. 

The chemical~ that were detected in groundwater samples collected from the A-aquifer are 
evaluated below by analytical group: metals, VOCs, SVOCs, dioxins/furans, PCBs, and TPH. 

Metals 

Samples collected from the A-aquifer wells associated with Redevelopment Block 41 were 
analyzed for metals during one or more rounds of sampling; 22 metals were detected. Of the 
22 metals detected, only copper and mercury exceeded the appropriate screening criterion 
(surface water!1criteria, or HGALs if greater than surface water criteria) listed in Table 4.3.4-3. 
The spatial an4 temporal distributions of these two metals are discussed below. 

• Copper exceeded its surface water criterion (3.1 µg/L) and its HGAL (28.04 µg/L) in 
twd groundwater samples, collected from wells IR08MW37A anclIR08MW38A in 

,I 

July 1990, with concentrations of 49.2 and 54.2 µg/L, respectively. These wells are 
located over 1,100 feet from the Bay. Copper was not detected at concentrations 
abdve 9 µg/L in the three subsequent samples collected from each ofthese wells in 
Janbary, July, and December 1991. 

• Mercury exceeded its surface water criterion (0.025 µg/L) and its HGAL (0.6 µg/L) 
in qnly one groundwater sample, collected from well IR08MW37A in January 1991, 
with a concentration of 0.8 µg/L. This well is located approximately 1,100 feet from 
the Bay. Mercury was not detected iµ the two preceding samples collected from this 
well in July 1990 and January 1991, or the three subsequent samples collected from 
this well from July 1991 through May 1994. Mercury was detected below the HGAL 
in the most recent sample in the RI data set collected from this well (August 1994), 
with a concentration of 0.16 µg/L. 
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As a result, copper and mercury in A-aquifer groundwater at Redevelopment Block 41 are not 
discussed further in this section. 

Volatile Organic Compounds 

Samples collected from the eight A-aquifer wells associated with Redevelopment Block 41 were 
analyzed for VOCs in one or more rounds of sampling; five VOCs were detected. Of the five 
VOCs detected, none exceeded any of the appropriate screening criteria listed in Table 4.3.4-3. 
As a result, VOCs in A-aquifer groundwater at Redevelopment Block 41 are not discussed 
further in this section. 

Semivolatile Organic Compounds 

Samples collected from the eight A-aquifer wells associated with R~development Block 41 were 
analyzed for SVOCs in one or more rounds of sampling; seven SVOCs were detected. Of the 
seven SVOCs detected, none exceeded the appropriate screening criteria (surface water criteria) 

, listed in Table 4.3.4-3. As a result, SVOCs in A-aquifer groundwater at Redevelopment 
Block 41 are not discussed further in this section. 

Dioxins and Furans · 

Samples collected from the eight A-aquifer wells associated with Redevelopment Block 41 were 
analyzed for dioxins and furans in one or more rounds of sampling; one furan was detected 
(dibenzofuran). Neither of the two detections of dibenzofuran exceeded the appropriate 
screening criteria (surface water criteria) listed in Table 4.3.4-3: As a result, dioxins in A-aquifer 
groundwater at Redevelopment Block 41 are not discussed further in this section. 

Polychlorinated Biphenyls 

Samples collected from the eight A-aquifer wells associated with Redevelopment Block 41 were 
analyzed for PCBs during one or more rounds of sampling; one PCB (Aroclor-1260) was 
detected in 2 of the 51 samples. Both detections of Aroclor-1260 exceeded the appropriate 
screening criteria (surface water criteria) listed in Table 4.3.4-3. The surface water criterion for 
Aroclor-1260 (0.03 µg/L) is less than the reporting limits (0.5 µg/L and 1 µg/L). Aroclor-1260 
was detected in samples collected from well IR08MW42A in October and December 1991. The 
October 1991 detection (4 µg/L) was qualified as estimated, because it was below the PQL, and 
the December 1991 detection was at the reporting l1mit of 1 µg/L. PCBs were not detected in 
any of the four subsequent samples collected fr'?m this well from November. 1993 through 
August 1994. This decommissioned well was located approximately 1,100 feet from the Bay. 
As a result, PCBs are not discussed further for the A-aquifer in Redevelopment Block 41. 
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Total Petroleurh Hydrocarbons 

Samples collec
1

~ed from the eight A-aquifer wells associated with Redevelopment Block 41 were 
analyzed for TPH products in one or more rounds of sampling. TPH-d and TPH-g were detected 
in groundwater samples from one A-aquifer well, and TPH-mo was detected in groundwater 
samples from three A-aquifer wells. The maximum concentrations detected of each TPH range 

I . 

varied from 3q to 970 µg/L (see Table 4.3.4-3). These maximum concentrations were all less 
than the TPH screening criteria for groundwater (as shown in Table 4-1). As a result, TPH 
products in A-~quifer groundwater at Redevelopment Block 41 are not discussed further in this 
section. 

4.3.4.4.2 I.Extent of Chemicals in Groundwater 

The screening process identified no chemicals within Redevelopment Block 41 where 
concentrations!iin A-aquifer groundwater consistently exceeded Parcel E screening criteria. 

4.3.4.5 ;Evaluation of Chemical Fate and Transport 

Based on the analysis presented in Sections 4.3.4.3 and 4.3.4.4, no chemicals were selected for 
delineation ofj; their nature and extent in soil and groundwater at Redevelopment Block 41. 
Therefore, no discussion of fate and transport is necessary. 

4.3.5 11Redevelopment Block 43 

This section summarizes the site characterization of Redevelopment Block 43, including the site 
history (see S~ction 4.3.5.1), the geology and hydrogeology (see Section 4.3.5.2), the nature and 
extent of chemicals in soil (see Section 4.3.5.3), the nature· and extent of chemicals in 
groundwater (see Section 4.3.5.4), and the fate and transport of chemicals in each medium 
(see Section 413.5.5). The planned reuse for this block is industrial. No tenants are currently 
present on this redevelopment block. 

4.3.5.1 ·· Site History 

Redevelopment Block 43 is located in the central portion of Parcel E. This redevelopment block 
includes portibns of six IR sites: IR-05, IR-13, IR-36 North, IR-36 South, IR-36 West, and 
IR-39. Site fe~tures within Redevelopment Block 43 are shown on Figure 1-13. The subsections 
below discuss::the historical uses of the six IR sites present in the Redevelopment Block 43 area. 

4.3.5.1.1 :IR-05 
I' 
,1 

IR-05 is located in the northwestern portion of Redevelopment Block 43 and is entirely within 

• 

• 

Redevelopmert,t Block 43. IR-05 covers approximately 4.3 acres, and no buildings are present at • 
this site. From 1946 to 197 4, the Navy stored used electrical transformers of various sizes in a 
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mostly unpaved open yard about 400 feet north of Building 704 (Tetra Tech, LFR, · and 
U&A 1997). Three concrete pads are located along the northern boundary of the site. The exact 
location and dimensions of the storage yard are uncertain. It was estimated that six to eight 
transformers per year were stored at the site over a period of approximately 30 years 
(EMCON 1987a). These transformers were suspected of containing PCB oils that may have 
leaked onto the soil, which is the potential contaminant source at IR-05. During their occupancy 
of HPS, Triple A fenced an area in the western portion of IR-05 at the intersection of 6th and "R" 
streets (Tetra Tech, LFR, and U&A 1997). The use of this fenced area is unknown, and the 
fencing has been removed. 

Two TPH corrective action areas (CAA), CAA15 and CAA16, were excavated m 2004. 
Table A-3 in Appendix A provides more information on TPH CAAs. 

4.3.5.1.2 IR-13 

IR-13 is located in the southern portion of Redevelopment Block 43 and is entirely within 
Redevelopment Block 43. IR-13 covers approximately 3.1 acres and consists of PA-13 and 
Triple A Sites 5 and 15. IR-13 was used as a storage yard before construction of the commissary 
(Building 803) in 1948 or 1949. The commissary was demolished sometime between 1979 and 
1981. Nearby Building 524 was used as a commissary storehouse and also was demolished. 

During Triple A's occupancy, drums containing liquids and an oily soil pile were allegedly 
stored at IR-13 (Triple A Site 5) and sandblast waste was allegedly stored on the foundation of 
the former Building 524 (Triple A Site 15). · 

Concrete foundation slabs from former Buildings 524 and 803 were converted to 
decontamination facilities that are used for activities related to environmental work at HPS. 
Both decontamination facilities are fenced and locked. Miscellaneous debris (hoses and woqd) 
piles that were present on the northwest edge of IR-13 were removed sometime after 1993. In 
1988, three electrical transformers were observed near the comer of Manseau and "I" Streets, 
north of the former commissary (ERM-West 1988). These transformers were subsequently 
removed; however, the date of removal is unknown. 

4.3.5.1.3 IR-36 North 

IR-36 North extends into the northeastern portion of Redevelopment Block 43. Most of IR-36 
North lies within Redevelopment Block 3 lB/36; the remainder of the site is within 
Redevelopment Blocks 3 lA and 43. IR-36 North covers approxtmately 9 acres. The only 
feature within Redevelopment Block 43 is the area west of Building 405, which consists of a 
vacant lot and railroad tracks (see Figure 4.3.5-1). This area was used for disposal of 
construction debris, including cement blocks, scrap metal, and wood (HLA 1994c ) . 
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4.3.5.1.4 IR-36 South 

IR-36 South extends into the central portion of the eastern border of Redevelopment Block 43. 
Most of IR-36 South is located within Redevelopment Block 3 lB/36. The portion of IR-36 
South located ~ithin Redevelopment Block 43 consists of the sanitary sewer and storm drain 
lines running beneath "I'' Street, near the western boundary ofIR-36 South. 

4.3.5.1.5 !R-36 West 
!! 

All of IR-36 West is located within the central portion of Redevelopment Block 43. IR-36 West 
covers approxiinately 7 acres, and consists of the following site features within Redevelopment 
Block 43: 

• Buildings 3 71 and 704 

• Area around Buildings 3 71 and 704 
I • 

• BuiJding 709 and associated USTs 

Buildings 371 and 704 

• 

Building 371 fas used by the Navy as a storehouse for miscellaneous equipment (HLA 1990a). • 
In June 2005, Building 371 was used by Sand W Productions (Navy 2005b). Building 704 was 
':lsed by the Navy as an automotive repair shop. Materials used or stored at Building 704 
included motor and hydraulic oils, waste oil, diesel fuel, solvents, acids, and electrolyte solution 

j, J 

(in batteries) (HLA 1994c). Building 704 also was used by Wagner Construction Company for 
equipment rep,air and storage (PRC 1994b). As of June 2007, Buildings 371 and 704 were 
vacant (Tetra Tech 2007a). 

·' ,! 

Area Around Buildings 371 and 704 

The area arourid Buildings 371 and 704 was used by Wagner Construction Company as a storage 
yard for equipment and vehicles (PRC 1994b ). During the Parcel D RI investigation, it was 
noted that puddled surface water with a petroleum hydrocarbon sheen and several stained soil 
areas were present in this storage yard (HLA 1994c). Large closed containers and subgrade 

· storage sumpsllcontaining diesel fuel, waste oil, hydraulic oil, and solvent were stored by Wagner 
Construction Company in this yard (HLA 1994c ). Information on the removal of these 
containers and!, sumps has not been identified. 

ii 

Building 709 ahd Associated USTs 

Building 709 tas formerly a service station and has been abandoned. Five USTs (S-711 through 
S-715) were lcicated adjacent to Building 709. These tanks were removed in August 1991 during • 
Phase I of the HPS UST program (PRC 1994b). USTs S-711 and S-712 were 5,000-gallon tanks 
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that stored gasoline. USTs S-713 and S-714 were 5,000-gallon tanks that stored diesel, and UST 
S-175 was a 500-gallon tank that stored waste oil. The 5,000-gallon gasoline and diesel fuel 
USTs (S-711 through S-714) were connected to two sets of dispenser pumps on a concrete paq 
located about 25 feet east of Building 709. A remote fill pipe connected to UST S-711. was 
located south of the tanks. UST S-715 was located at the southwest comer of Building 709 and 
was connected to a remote fill pipe leading from the tank into Building 709. 

Two 30-gallon USTs (HPA-14 and HPA-15) were located inside Building 709. These tanks 
were removed in June 1993 during Phase II of the HP A UST program (PRC 1994b ). These 
tanks were used to store hydraulic fluid for the automobile lifts inside Building 709. 

,Three TPH CAAs (8/8a, 9/9a, and 12) were excavated in 2004. Two additional TPH CAAs (17 
and 18) are planned. Table A-3 in Appendix A provides more information on TPH CAAs. 

4.3.5.1.6 IR-39 

IR-39 extends into the southern portion of Redevelopment Block 43. Most ofIR-39 lies within 
Redevelopment Block 40. The portion of the site that lies. within Redevelopment Block 43 
includes the narrow strip of land connecting Building 708 (former automotive repair shop) and 
IR-13, north of"J" Street (see Figure 4.3.5-1). Activities associated with this area are unknown . 

One TPH CAA (19) was excavated in 2004. Another TPH CAA (20) is planned for 2008 
through 2010. Table A-3 in Appendix A provides more information on TPH CAAs. 

'-

4.3.5.2 Geology and Hydrogeology 

This section briefly discusses the geological and hydrogeological features beneath 
Redevelopment Block 43. A full description of geology and hydrogeology at Parcel E is 
presented in Sections 3.4 and 3.5, respectively. 

The north- and south-central portions ofRedevelopment Block 43 are covered by gravel and 
broken asphalt with vegetation. The center of this redevelopment block is paved, and the 
southern tip is bare dirt. From the surface downward, the geologic units at Block 43 consist of 
Artificial Fill, Undifferentiated Upper Sand Deposits, Bay Mud Deposits, Undifferentiated 
Sedimentary Deposits, and Franciscan Complex bedrock. 

Artificial Fill at Redevelopment Block 43 consists mainly of clayey gravel with sand and 
bedrock boulders, ranging from 5 to 35 feet thick. The Undifferentiated Upper Sand Deposits 
are mainly absent at Redevelopment Block 43 and were found in two borings in IR-13. and one 
boring at IR-05, consisting mainly of poorly graded sand with shell fragments, ranging from 12 
and 14 feet thick at IR-13 and approximately 4 feet thick at IR-05. The Bay Mud Deposits 
consist of fat clay with shell fragments, ranging from O to 76 feet thick. The depth to bedrock 
ranges from less than 20 to approximately 125 feet. Bedrock consists of serpentinite of the 
Franciscan Complex. The bedrock surface beneath Redevelopment Block 43 forms a portion of 
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the north and s~mth slopes off of a west-trending bedrock high, centered beneath Building 406 in 
the adjacent Redevelopment Block 3 lB/36 (see Figure 3-8). 

The hydrostratigraphy beneath Redevelopment Block 43 consists of an A-aquifer, an aquitard, 
and a B-aquifer. The A-aquifer consists of Artificial Fill and Upper Differentiated Sand 
Deposits. Based on average groundwater elevations measured in A-aquifer wells, the depth to 
groundwater in the A-aquifer ranges from 4.8 to 9.9 feet bgs throughout Redevelopment 
Block 43. Groµndwater flow in the A-aquifer at Redevelopment Block 43 is generally east and 
northeast. The B-aquifer is separated from the A-aquifer by the Bay Mud aquitard. Beneath 
Redevelopment Block 43, the A- and B-aquifers are not in direct hydraulic communication. The 
general direction of groundwater flow for the B-aquifer is approximately southeast (see 
Figures 3-11 ruid 3-12). 

4.3.5.3 Nature and Extent of Chemicals in Soil 
ii ,, 

This section summarizes the evaluation of the nature and extent of chemicals in soil at 
Redevelopment Block 43. The evaluation follows the approach for identifying chemicals' and 
their spatial distribution described in Section 4.1. 

4.3.5.3.1 Identification and Spatial Distribution of Chemicals in Soil 

This section summarizes the chemicals identified in soil at Redevelopment Block 43. 
Approximately 919 soil samples were collected at Redevelopment Block 43. Figure 4.3.5-1 
shows the loc*tions where soil samples were collected from Redevelopment Block 43. Soil 
samples were analyzed for metals (including hexavalent chromium), voes, SVOes (including 
P AHs ), cyanid~, pesticides, PeBs, and TPH . 

. ii 

Tables 4.3.5-111 and 4.3.5-2 present the summary statistics for chemicals that were detected at 
concentrations 1[exceeding residential and industrial soil screening criteria. Table 4.3 .5-1 presents 
statistics for 585 surface (0 to 10 feet bgs) soil samples; Table 4.3.5-2 presents statistics for 

11 

334 subsurfac~ (deeper than 10 feet bgs) soil samples. Appendix e includes the complete soil 
data set used td generate the summary statistics tables for this redevelopment block. 

,I 
I 

The chemicals detected in soil are described below by analytical group: metals, voes, SVOes, 
pesticides, Pe:Ss, and TPH. 

Metals 

• 

• 

The risk from, metals- is primarily in the upper 10 feet of"soil ( see Appendix I); therefore, this 
discussion focµses on the data for metals in surface soil samples. Twenty-four metals were 
detected in soil samples collected from the surface to a depth of 10 feet bgs. Of the 24 metals 
detected, 11 were detected at concentrations exceeding residential soil screening criteria, and two 
metals were d~tected at concentrations that exceeded industrial soil screening criteria. • 

,r 
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The lateral extent of elevated concentrations of metals was evaluated to identify areas in 
Redevelopment Block 43 exceeding Parcel E industrial screening criteria in soil. Figure 4.3.5-2 
shows the sampling locations where concentrations of metals in soil from O to 10 feet bgs 
exceeded industrial screening criteria and presents the elevated concentrations at each location. 

• Metals concentrations exceeded screening criteria at the following areas: 

• Arsenic in IR-36 North, west of Building 405 

• Arsenic east of Building 704 

• Arsenic and lead between Buildings 371 and 709 

• Arsenic northwest of Building 709 

• Arsenic south of Building 709 

• Arsenic in IR-13 

Concentrations also exceeded screening criteria in isolated sampling locations as shown on 
Figure 4.3.5-2; however, the spatial distribution of these concentrations does not indicate a 
source area. 

The area west of Building 405 in IR-36 North coincides with the railroad spur. Activities related 
to loading or unloading railroad cars may have resulted in releases of metals in this area. The 
area east of Building 704 is associated with the automotive repair shop; activities in the repair 
shop may have resulted in releases of metals, PAHs, and TPH. The area between Buildings 371 
and 709 was identified as a stained area during a review of aerial photographs (Tetra Tech 
2002a). Activities associated with this area may have resulted in releases of metals, P AHs, and 
TPH. The area northwest of Building 709 (southeast of Building 371) is associated with the 
service station at Building 709. Activities at the service_ station, including waste oil storage, may 
have resulted in releases of metals and PCBs. The area of IR-13 was used to store drums, 
sandblast waste, and an oily dirt pile. Activities associated with these uses may have resulted in 
the release of metals, P AHs, and PCBs. 

Volatile Organic Compounds 

Twenty-seven VOCs were detected in soil samples collected from the surface soil (0 to 10 feet 
bgs); however, benzene and naphthalene were the only VOCs detected at concentrations 
exceeding the Parcel E residential and industrial screening criteria (see Table 4.3.5-1). Nineteen 
VOCs were detected in soil samples collected deeper than 10 feet bgs; however, only benzene 
and naphthalene exceeded Parcel E residential screening criteria (see Table 4.3.5-2). 

The lateral extent of elevated concentrations of benzene and naphthalene was evaluated to 
identify areas within Redevelopment Block 43 where these VOCs exceeded Parcel E industrial 
screening criteria. Figure 4.3.5-3 shows the sampling locations where VOC concentrations 
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exceeded Parcel E industrial screening criteria and presents the exceedance concentrations at • 
each location. :.Benzene and naphthalene exceeded the criteria south of Building 709. USTs in 
this area were' identified as the potential source of benzene and naphthalene in soil within 
Redevelopment Block 43. 

Semivolatile Organic Compounds 

Twenty-nine SVOCs were detected in one or more soil samples collected from the surface to 
10 feet bgs. Twelve SVOCs were detected at concentrations exceeding Parcel E residential 
screening criteria in samples collected from O to 10 feet bgs, 5 of which exceeded the Parcel E 
industrial screening criteria (see Table 4.3.5-1). Eight SVOCs were also detected at 
concentrations exceeding Parcel E residential screening criteria in samples from greater than 
10 feet bgs (se6 Table 4.3.5-2). 

The lateral extent of elevated concentration of SVOCs was evaluated to identify areas within 
Redevelopment Block 43 where SVOCs exceeded Parcel E industrial screening criteria in soil. 
Figure 4.3.5-4 shows the sampling locations where SVOCs exceeded Parcel E industrial 
screening criteria and presents the elevated concentrations at each location. The SVOC 
concentrations exceeded screening criteria at the following areas: 

• Area south of Building 709 

• Ar~a between Buildings 371 and 709 

• Ar~a in southern portion ofIR-13 

• Area west of Building 405 

SVOCs also were detected at concentrations exceeding Parcel E screening criteria in several 
isolated borings, as shown on Figure -4.3.5-4. None of these isolated locations requires 
evaluation of spatial trends for SVOC concentrations. 

The potential , sources or Navy activities involving SVOCs included the service station at 
Building 709 ::and the commissary storehouse at Building 524 (IR-13). During Triple A's 
occupancy, diµms containing liquids and an oily dirt pile were allegedly stored at IR-13 
(Triple A Site; 5) and sandblast waste was allegedly stored on the foundation of the former 
Building 524 (Triple A Site 15). 

Pesticides 

• 

Twenty-one pesticides were detected in soil samples collected from the surface to 10 feet bgs; 
17 pesticides were detected in soil samples collected deeper than 10 feet bgs. Four pesticides 
exceeded Parc~l E residential screening criteria (see Table 4.3.5-1). No pesticide concentrations • 
in soil from O to 10 feet bgs exceeded the Parcel E industrial screening criteria. As a result, the 
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nature and extent of pesticides in soil at Redevelopment Block 43 is not discussed further in this 
section. 

Polychlorinated Biphenyls 

Twq PCBs were detected in soil samples collected from the surface to 10 feet bgs 
(see Table 4.3.5-1), both at concentrations exceeding Parcel E residential screening criteria. 
Only Arochlor-1260 was detected at concentrations that exceeded industrial screening criteria. 
Two PCBs were also detected in soil samples collected from greater than 10 feet bgs, only one at 
concentrations exceeding Parcel E residential screening criteria. · 

The lateral extent of elevated concentrations of PCBs was evaluated to identify areas within 
Redevelopment Block 43 where PCBs exceeded Parcel E industrial screening criteria in soil. 
Figure 4.3.5-5 shows the sampling locations where concentrations of PCBs exceeded Parcel E 
industrial screening criteria and presents the elevated concentrations at each location. Aroclor-
1260 exceeded screening criteria at contiguous sampling locations in the following areas: 

• Western portion ofIR-05 

• Northwest of Building 709 

,,, • Just southeast ofIR-05 

The potential sources or Navy activities involving PCBs included a storage yard for electrical 
transformers in the western portion of IR-05, and stained areas identified on aerial photographs 
in the area northwest of Building 709 (Tetra Tech 2002a). Potential activities related to PCBs in 
the area southeast ofIR-05 are unknown. 

Aroclor-1260 was also detected at concentrations exceeding Parcel E screening criteria in 
samples from isolated borings; none of the results for the isolated locations are· jndicative of a 
source of PCBs in soil. · · · 

Total Petroleum Hydrocarbons 

TPH concentrations exceeded the s,oil source screening criterion in 61 samples; several locations 
were collocated with CERCLA chemicals. No free product was detected within this 
redevelopment block (Tetra Tech 2002b). , 

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within 
Redevelopment Block 43 where TTPH concentration~ exceeded the soil source screening 
criterion in soil. Figure 4.3 .5-5 shows the sampling locations where concentrations of TTPH 
exceecled the soil source screening criterion and presents the elevated concentrations at each 
location. TTPH exceeded the Parcel E screening criteria in soil at contiguous locations within 
the following three areas: 
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• So~theast ofIR-05 

• Between Buildings 371 and 709 

• South of Building 709 

Under the TPH, program, these areas were investigated for petroleum; two CAAs (8/8a and 9/9a) 
are currently ,pnder additional investigation. Nearby the defined CAAs are areas where 
concentrationsi:of metals; SVOCs, and PCBs were elevated. 

The area nortpwest of IR-13 had TTPH concentrations exceeding the soil source criterion 
collocated with just one sampling location, where benzo(a)pyrene was detected at a 
concentration ;exceeding the soil source screening criterion. Therefore, it is considered a
TPH-only site and is not addressed further in this section. 

~ . . 

4.3.5.3.2 :Extent of Chemicals in Soil 
,I 

Eight areas wJre identified within Redevelopment Block 43 where concentrations of chemicals 
in soil exceede~ Parcel E industrial screening criteria: 

• Western portion ofIR-05: PCBs (see Figure 4.3.5-5) 

• Sorltheast ofIR-05: PCBs (see Figure 4.3.5-5) 

• IR-36 North, westofBuilding 405: metals and SVOCs (see Figures 4.3.5-2 and 
4.3J5-4) _ 

• East of Building 704: metals (see Figure 4.3.5-2) 
I , 

• Between Buildings 371 and 709: metals, SVOCs and TTPH (see Figures 4.3.5-2, 
I , 

4.3115-4, and 4.3.5-5) 
ii 

• No~hwest of Building 709: metals and PCB (see Figures 4.3.5-2 and 4.3.5-5) 
," 

• So4th of Building 709: metals, VOCs, SVOCs, PCBs, and TTPH (see Figures 4.3.5-2, 
4.3]:5-3, 4.3.5-4, and 4.3.5-5) 

• IR-1~3: metals and SVOCs (see Figures 4.3.5-2 and 4.3.5-4) 

The w_est half :of IR-05 is associated with the transformer storage area. The transformers were 
suspected of c~mtaining PCB oils, which may have leaked onto the ,soil. The estimated size of 
the area e:.ic.ceeping Parcel E screening criteria is 100 feet ( east-west) by 200 feet (north-south). 
The depth to ~oundwater is 9.3 feet bgs. , 

• 

• 

The area west of Building 405 in IR-36 North coincides with the railroad spur. Activities related 
to loading or ~nloading railroad cars may have resulted in releases of metals. The estimated 
size of the ar4 is 100 feet (east-west) by 150 feet (north-south).· The depth to groundwater is • 
8.6 feet bgs. 11 
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The area northeast of Building 704 also coincides with the railroad spur. Activities related to 
loading or unloading .railroad cars may have resulted in releases of P AHs, PCBs, and TPH. The 
estimated size of the area exceeding Parcel E screening criteria is 200 feet (east-west) by 100 feet 
(north-south). The depth to groundwater is 9.8 feet bgs. 

The area east of Building 704 is associated with the automotive repair shop located at 
Building 704. Activities in the repair shop may have resulted in releases of metals, P AHs, and 
TPH. The estimated size of the area is 75 feet ( east-west) by 200 feet (north-south). The depth 
to groundwater is 7.3 feet bgs. 

The area south of Building 704 is associated with a storage yard for the automotive repair shop at 
Building 704 and' the storehouse for miscellaneous equipment at Building 3 71. Wagner 
Construction Company also used this area for storage of diesel fuel, waste oil, hydraulic oil, and 
solvent. Activities associated with the storage yard may have resulted in releases of metals, 
PAHs, and-TPH. It is assumed that Building 371 bounds the area to the west. The estimated size 
of the area is 100 feet (east-west) by 200 feet (north-south). The depth to groundwater is 7.3 feet 
b~, -

The area east of Building 371 is also associated with the storage yard for Building 371. This 
area was identified as a stained area during a review of aerial photographs (Tetra Tech 2002a). 
Activities associat_ed with the storage yard may have resulted in releases of metals, P AHs, and 
TPH. The estimated size of the area is 150 feet (east-west) by 200 feet (north-south). The depth 
to groundwater is 7 .5 feet bgs. 

The area northwest of Building 709 is associated with the service station at Building 709. 
Activities at the service station, including waste oil storage, may have resulted in releases of 
metals and PCBs. The estimated size of the area is 100 feet ( east-west) by 100 feet 
(north-south). The depth to groundwater is 7.5 feet bgs. 

The area south of Building 709 · is associated with the US Ts used by the service station. The 
activities at the service station and USTs may have resulted in releases of metals, benzene, 
naphthalene, PAHs, and TPH. The estimated size of the area is 200 feet (east-west) by 150 feet 
(north~south). The depth to groundwater is 7.5 feet bgs. 

The area exceeding Parcel E screening criteria in IR-13 is associated with Buildings 524 and 
803, which were used as the commissary and commissary warehouse by the Navy. The area was 
also used by Triple A to store drums, sandblast waste, and an oily dirt pile. The building 
foundations also were used as decontamination facilities during environmental work at HPS. 
Activities associated with these uses may have resulted in the release of metals, P AHs, and 
PCBs. The estimated size of the area is 200 feet ( east-west) by 200 feet (north-south). The 
depth to groundwater is 5.9 feet bgs . 
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4.3.5.4 Nature and Extent of Chemicals in Groundwater 

This section summarizes the evaluation of the nature and extent of chemicals detected in 
groundwater samples collected from monitoring wells associated with Redevelopment Block 43. 
Figure 4.3.5-6 shows the locations of the groundwater monitoring wells associated with 
Redevelopment Block 43 where groundwater samples were collected for this evaluation. 

Table 4.3.5-3 presents the summary statistics for chemicals that were detected in the A-aquifer 
wells associated with Redevelopment Block 43. No B-aquifer wells or bedrock water-bearing 
zone wells an~ associated with Redevelopment Block 43. Chemicals that were retained for 
evaluation based on consideration of the factors described in Section 4.1.2.2 are shaded and 
shown in bold font in this table. Appendix D includes the complete groundwater data set for this 
redevelopment:block. 

4.3.5.4.1 .Chemicals in A-Aquifer Groundwater 

Twenty-eight A-aquifer wells are associated with Redevelopment Block 43 (see Figure 4.3.5-6), 
including 2 wells located adjacent to the southeastern boundary of the redevelopment block. 
Groundwater ~amples collected from the A-aquifer wells were analyzed for metals (including 
hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. Cyanide was not 
detected in any groundwater samples collected from A-aquifer wells; therefore, this chemical is 
not discussed further in this section. · 

The chemical~ that were detected in groundwater samples collected from the A-aquifer are 
evaluated below by analytical group: metals, VOCs, SVOCs, pesticides, PCBs, and TPH. 

Metals 

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were 
analyzed for metals during one or more rounds of sampling; 24 metals were detected. Of the 
24 metals detected, 5 (arsenic, copper, lead, mercury, and zinc) exceeded the appropriate 
screening criterion (surface water criteria, or HGALs if higher than surface water criteria) listed 
in Table 4.3 .5-,3. The spatial and temporal distributions of these five metals in groundwater are 

I . 
discussed belo,w. 

• Arsenic exceeded its surface water criterion (36 µg/L) and its HGAL (27.34 µg/L) in 
only three groundwater samples, collected from IR05MW85A in 1992 and 1995, with 
concentrations ranging from 27.4 to 148 µg/L. This well is located approximately 
1,t'oo feet from the Bay. Arsenic was detected at concentrations below 14 µg/L in 
four subsequent samples collected from this well in 1996, 2001, and 2002. 

Revised Parcet1[E RI Report 4-60 BAI.5106.0005.0007 

• 

• 



• 

• 

• Copper exceeded its surface water criterion (3.1 µg!L) and its HGAL (28.04 µg!L) in· 
five groundwater samples, collected from wells IR05MW85A and P A36MW03A in 
1992, 1996, and 2002, with concentrations ranging from 0.95 to 366 µg!L. These 
wells are located approximately 1,100 feet from the Bay. Copper concentrations in 
samples collected from well IR05MW85A exceeded the HGAL by a factor ofless 
than 2 and have not exceeded the screening criteria in the five samples collected from 
this well subsequent to 1992 (from 1995 through 2002). However, copper 
concentrations in the four samples collected from well P A36MW03A subsequent to 
1993 have all exceeded the HGAL. The table below summarizes the analytical 
results for copper for, this well, with the HGAL exceedances highlighted in bold. 

Copper 
Sampling .Location Sample Date (1,19/L) Qualifier 

PA36MW03A 2/11/1993 2.1 

2/11/1993 2 u 
2/7/1996 127 

3/11/1996 366 
7/31/2002 264 
9/13/2002 186 

Copper concentrations detected in the two nearest wells (IR05MW85A and 
IR36MW15A), both located within 150 feet of well PA36MW03A, have not 
exceeded the HGAL since 1992. The presence of copper in groundwater is not 
directly related to any known source of contamination at IR-36. Staining at 
equipment storage buildings, storehouses, and· a transportation shop was observed 
during the PA at IR-36. 

• Lead exceeded its surface water criterion (5.6 µg!L) and its HGAL (14.44 µg!L) in 
only one groundwater sample. The single'exceedance (31.4 µg!L) was detected in a 
sample collected from well IR05MW77A in February 1992, and was qualified as 
estimated because it was below the PQL. This well is located approximately 
1,000 feet from the Bay. Lead was only detected in one of the four subsequent 
samples collected from this well in 1992, 2001, and2002, at a concentration of 
0.263 µg!L. 

• Mercury exceeded its surface water criterion (0.025 µg!L) and its HGAL (0.6 µg!L) 
in four groundwater samples, collected from well IR05MW85A in 1992, 2002, and 
2004, with concentrations ranging from 0.17 to 1.63 µg/L. This well is located 
approximately 1,100 feet from the Bay. Mercury has not been detected above 
0.2 µg!L in the two most recent samples in the RI data set collected from this well 
(September and December 2004) . 
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• Zinc exceeded its surface water criterion (81 µg/L) and its HGAL (75.68 µg/L) in 
five groundwater samples, collected from well IR38MW02A in 1994 and well 
P A36MW03A in 1996 and 2002, with concentrations ranging from 1.3 to 1,340 µg/L. 
Zin6 wasdetected in one sample collected from well IR38MW02A in 1994, but both 
detections were below the quantitation limit and zinc was not detected in the 
subsequent two samples collected from this well in 1996. However, zinc h~s been 
detJcted in all five samples collected from well P A36MW03A, with the most recent 
fout detections in the RI data set exceeding the HGAL. The table below summarizes 
the analytical results for zinc for this well, with the surface water criteria exceedances 
highlighted in bold. 

Zinc 
Sampling Location Sample Date (1,19/L) 'Qualifier 

PA36MW03A 2/11/1993 1.3 
2/11/1993 1 u 
2/7/1996' 365 

3/11/1996 1,340 
7/31/2002 · 621 
9/13/2002 556 

Zinc concentrations detected in the two wells (IR05MW85A and IR36MW15A) 
nearest to PA36MW03A, both located within 150 feet of well PA36MW03A, have 
never exceeded either screening criteria. The presence of zinc in groundwater is not 
directly related to any known source of contamination at IR-36. Staining at 
equipment storage buildings, storehouses, and a transportation shop was observed 

I 

during the PA at IR-36. 
~ . 

Only copper and zinc in A-aquifer groundwater at Redevelopment Block 43 are discussed further 
in this section ~nd shown on Figure 4-3. 

:i, 

,i 

Volatile Organic Compounds 

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were 
analyzed for foes during one or more rounds of sampling; 29 voes were detected. Of the 
29 voes det&cted, 9 (benzene, bromodichloromethane, carbon tetrachloride, chloroform, 
ethylbenzene, baphthalene, PeE, TeE, and xylenes) exceeded at least one of the appropriate 
screening crit~ria (vapor intrusion and surface water criteria) listed in Table 4.3.5-3,. The spatial 
and temporal distributions of these nine voes are discussed below. 

II 

• Benzene exceeded its vapor intrusion criterion (0.37 µg/L) in 12 of 128 groundwater 
samples collected. The exceedances were detected in samples collected from wells 
IR~9MW21A and IR39MW33A. The table below summarizes the analytical results 
for!benzene for these two A-aquifer wells, with the vapor intrusion criterion 
exceedances highlighted in bold. 

., 
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Sampling Location 

' IR39MW21A 

IR39MW33A 

Sample Date 

6/22/1994 
1/23/1996 
2/26/1996 
3/9/2001 
7/2/2002 
7/2/2002 
9/9/2002 
9/27/2002 
6/16/2004 
11/29/2004 

1/23/1996 
2/26/1996 
3/29/1996 
4/17/2001 
4/17/2001 
6/28/2002 
9/5/2002 

Benzene 
(1,,19/L) 

1500 
66 
61 
9 
12 
10 
13 

14.1 
0.74 
71 
4 
3 
3 

0.5 
0.5 

0.29 
0.23 

Qualifier 

J 

J 

u 
u 
J 
J 

The 2004 benzene groundwater plume in Redevelopment Block 43, as shown on 
Figure 4-4, was defined by the extent of benzene based on the 2004 quarterly 
groundwater monitoring data (see Table 4-4). The 2004 analytical results indicated 
that the plume was limited to an area around one well (IR39MW21A) and bene~th the · 
southern portion of Building 709. The potential source of benzene was the USTs 
south of Building 709. '' 

• Bromodichloromethane exceeded its vapor intrusion criterion (1 µg/L) in 2 of 
125 groundwater samples. The two exceedances, 2 and 4 µg/L, were detected in 
samples collected from well PA50MW09A in March and May 1996, respectively. 
Both exceedances were reported at concentrations near the detection limit and within 
an order of magnitude of the screening criteria. · 

Bromodichloromethane was not detected in the only previous sample collected from 
this well in 1993. No subsequent samples collected from well PA50MW09A were 
analyzed for bromodichloromethane. Bromodichloromethane has not been detected 
in groundwater samples collected from the nearest well, IR39MW36A, located 
approximately 60 feet from well P A50MW09A. 

•. Carbon tetrachloride exceeded its vapor intrusion criterion (0.046 µg/L) in 2 of 
125 groundwater samples. The two exceedances were detected in samples collected 
from well IR36MW1 lA in March 2001 and from well IR36MW127A in June 2002, 
with concentrations ranging from 0.3 to 0.48 µg/L. Each detection was within one 
order of magnitude of the screening criteria and each detection was qualified as 
estimated because the concentration was detected below the PQL. Carbon 
tetrachloride was not detected in the four subsequent samples collected from each of 
these wells in 2002 and 2004 . 
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• Chlproform exceeded its vapor intrusion criterion (0.7 µg/L) in 4 of 126 groundwater • 
sam;ples. The four exceedances were detected in samples, collected from well 
IR3pMW11A in March 2001 and from well PA50MW09A in March and May 1996, 
witli concentrations ranging from 5 to 54 µg/L. Chloroform was detected within one 
order of magnitude of the vapor intrusion criterion and below the PQL in the March 
2001 sample from well IR36MW11A, but was not detected in the five subsequent 
samples collected from this well in 2002 and 2004. Chloroform was not detected in 
the 1993 sample from well PA50MW09A, but was detected in the two subsequent 
samples collected in 1996, at concentrations of 42 and 54 µg/L. No subsequent 
samples collected from well PA50MW09A were analyzed for chloroform. 
Chlproform has not been detected in groundwater samples collected from the nearest 
well, IR39MW36A, located approximately 60 feet from well PA50MW09A. 

• Ethylbenzene exceeded its vapor intrusion criterion (3,100 µg/L) or its surface water 
criterion (86 µg/L) in only 1 of 128 groundwater samples. The single exceedance 
(550 µg/L) was detected in a sample collected from well IR39MW21A in June 1994. 
Ethylbenzene detections at well IR39MW21A have not exceeding screening criteria 
since June 1994 and decreased to less than 1 µg/L in November 2004. 

• Na_Qhthalene exceeded its vapor intrusion criterion (3.6 µg/L) in 7 of 105 groundwater 
sattjples. The seven exceedances were detected in samples, collected from 
IRqpMW85A in 1992, IR39MW21A in 1994 and 1996, IR39MW23A in 1994, and 
IR39MW33A in 1996, with concentrations ranging from 4 to 220 µg/L. Naphthalene • 
has .not been detected in any of the last seven samples collected from well 
IR05MW85A since 1992. Detected concentrations of naphthalene at well 
IR3'.9MW21A have decreased from 220 µg/L in 1994 to 0.41 in 2002, and have not 
exceeded any of the screening criteria since 1996. The detected naphthalene 
conbentrations at wells IR39MW23A and IR39MW33A (6 and 4 µg/L in 1994 and 
199:6, respectively) were both within one order of magnitude of the screening criteria 
imdi! qualified as estimated because they were below the PQL. 

I 
• PCE exceeded its vapor intrusion criterion (0.54 µg/L) in only 1 of 125 groundwater 

sarriples. The single exceedance (2 µg/L) was detected in a duplicate sample 
I 

coll'ected from well IR05MW76A in June 1992 and was qualified as estimated 
because it was below the PQL. PCE was not detected in the other June 1992 sample 
from IR05MW76A. PCE was not detected in the June 1992 duplicate sample or the 
preceding two samples collected from this well in November 1991 and February 
199'2. 

Revised Parcel E RI Report 
I 

4-64 BAI.5106.0005.0007 

• 



• 

• 

• 

• TCE exceeded its vapor intrusion criterion (2.9 µg/L) in 4 of 125 groundwater 
samples. The four exceedances were detected in samples, collected from wells 
IR36MW11A in March 2001, IR36MW127A in June 2002, and IR39MW35A in 
February 1996, with concentrations ranging from 3 to 210 µg/L. The single detection 
at IR39MW35A (3 µg/L) was qualified as estimated because it was below the PQL. 
The single detection at IR36MW127A (5.9µg/L) was within one order of magnitude 
of the screening criterion, and TCE was not detected in the four subsequent samples 
collected from this well in 2002 and 2004. TCE was detected in two samples 
collected from well IR36MW11A in March 2001 (200 µg/L in the one sample and 
210 µg/L in the duplicate), but it was not detected in the five subsequent samples 
collected from this well in 2002 and 2004. 

• Xylene (total) exceeded its vapor intrusion criterion (340 µg/L) in only 1 of 
110 groundwater samples. The single exceedance (1,300 µg/L) was detected in a 
sample collected from well IR39MW21A in June 1994. Xylene detections at well 
IR39MW21A have de.creased from 1,300 µg/L in June 1994 to 1 µg/L in both March 
2001 and November 2004, and have not exceeded screening criteria since June 1994. 

Only benzene in A-aquifer groundwater at Redevelopment Block 43 is discussed further in this 
section and shown on Figure 4-4. 

Semivolatile Organic Compounds 

Samples collected from the A-'aquifer wells associated with Redevelopment Block 43 were 
analyzed for SVOCs during one or more rounds of sampling; 17 SVOCs were detected. Of the 
17 SVOCs detected, only one (pentachlorophenol) exceeded at least one of the appropriate 
screening criteria(vapor intrusion and surface water criteria) listed in Table 4.3.5-3. The spatial 
and temporal distributions of this SVOC are discussed below . 

. Pentachlorophenol exceeded its surface water criteria (7.9 µg/L) in only 1 of 110 groundwater 
samples. The single exceedance (25 µg/L) was detected in a sample collected from well 
IR39MW23A in November 2004. Pentachlorophenol was not detected in the previous five 
samples collected from this well from September 1994 through September 2004. The detection 
limit for pentachlorophenol changed from 25 µg/L to 5 µg/L after 1996. Because 
pentachlorophenol exceeded criteria only once, this SVOC is not discussed further in this 
section. 

Pesticides 

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were 
analyzed for pesticides during one or more rounds of sampling; 12 pesticides were detected. Of 
the 12 pesticides detected, 7 pesticides (4,4'-DDT, alpha-chlordane, gamma-chlordane, 
endosulfan I, endrin, heptachlor, and heptachlor epoxide) exceeded the appropriate surface water 
criteria listed in Table 4.3.5-3. The spatial and temporal distributions of these seven pesticides 
are discussed below. 
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• 4,4':-DDT exceeded its surface water criterion (0.001 µg/L) in 3 of99 groundwater • 
samples. The three exceedances were detected in samples, collected from 
PA36MW03A and PA36MW06A in February 1993, and IR39MW21A in July 2002, 
with concentrations ranging from 0.002 to 0.064 µg/L. All detections but one 
(0.064 µg/L at IR39MW21A in July 2002) were qualified as estimated because the 
concentrations were detected below the PQL. 4,4'-DDT was not detected in the 
duplicate sample collected from IR39MW21A in July 2002 or in the three subsequent 
samples collected from this we_ll in September 2002, June 2004, and November 2004. 

· 4,4'.-DDT was not detected in the four subsequent samples collected from 
P A36MW03A in 1996 and 2002, or the two subsequent samples collected from 
PA36MW06A in March and April 1996. 

• Alpha-chlordane exceeded its surface water criterion (0.004 µg/L) in 2 of 
99 groundwater samples. The two exceedances were detected in samples collected 
from IR39MW21A in June 1994 and IR36MW15A in September 1994, with 
concentrations ranging from 0.001 to 0.03 µg/L. All detections of alpha-chlordane 
were qualified as estimated because the concentrations were detected below the PQL. 
Alpha-chlordane was not detected in any of the samples collected from each of these 
wells subsequent to 1994. 

• Gamma-chlordane exceeded its surface water criterion (0.004 µg/L) in only 1 of 
99 groundwater samples. The single exceedance (0.02 µg/L) was detected ina 
sample collected from IR36MW15A in September 1994 and was qualified as 
estiriated because the concentration was detected below the PQL. Gamma-chlordane • 
was not detected in either of the two subsequent samples collected from this well in 
Febhlary and March 1996. 

i' 

• En4osulfan I exceeded its surface water criterion (0.0087 µg/L) in only 1 of 
99 groundwater samples. The single exceedance (0.0095 µg/L) was detected in a 
saniple collected from IR39MW21A in June 2004 and was qualified as estimated 
bec~use the concentration was detected below the PQL. Endosulfan I was not 
detected in any of the preceding six samples collected from this well from June 1994 
thr~ugh September 2002, or in the subsequent sample collected from this well in. 
No*ember 2004. 

• Endrin exceeded its surface water criterion (0.0023 µg/L) in only 1 of 99 groundwater 
s~ples. The single exceedance (0.0095 µg/L) was detected in a sample collected 
from IR39MW21A in September 2002 and was qualified as estimated because the 
conpentration was detected below the PQL. Endrin was not detected in any of the 
preceding five samples collected from this well from June 1994 through July 2002, or 
in t~e two subsequent samples collected from this well in June and November 2004; 
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• Heptachlor exceeded its surface water criterion (0.0036 µg/L) in 2 of 99 groundwater 
samples. The two exceedances (0.017 and 0.1 µg/L, respectively) were detected in 
samples collected from IR39MW21A in September 2002 and PA36MW07A in . 
February 1993. The September 2002 detection atlR39MW21A was qualified as 
estimated because the concentration was detected below the PQL. Additionally, 
heptachlor was not detected in the five preceding samples from this well, collected 
from June 1994 to July 2002, or the two subsequent samples collected from this well 
in June and November 2004. Heptachlor was not detected in the subsequent five 
samples collected at PA36MW07A from February 1996 through September 2002. 

• Heptachlor epoxide exceeded its surface water criterion (0.0036 µg/L) in 1 of 90 
groundwater samples. The single exceedance (0.2 µg/L) was detected in a sample 
collected from IR39MW21A in February 1996 and was qualified as estimated 
because the concentration was detected below the PQL. Heptachlor epoxide was not 
detected in the two preceding samples from this well, collected in June 1994 and 
January 1996, or in the three subsequent samples collected from this well in March. 
2001, June 2004, '1;nd November 2004. 

As a result, pesticides in A-aquifer groundwater at Redevelopment Block 43 are not discussed 
further in this section. 

· Polychlorinated Biphenyls 

Samples collected from the A-aquifer wells associated with Redevelopment Block 43 were 
analyzed for PCBs during one or more rounds of sampling; only Aroclor-1260 was detected. 
Both detections of Aroclor-1260 exceeded the surface water criterion (0.03 µg/L), which is less 
than the reported detection limits (ranging from 0.1 to 10 µg/L). The spatial and temporal 
distributions of Aroclor-1260 are discussed below. 

Aroclor-1260 was detected in samples collected from well IR05MW73A in June 1992 (0.8 µg/L) 
and well IR39MW21A in June 1994 (0.6 µg/L). Each detection was within one order of 
magnitude of the screening criteria, and each detection was qualified as estimated because the 
concentration was detected below the PQL. PCBs were not detected in any subsequent samples 
collected from either of these wells. As a result, Aroclor-1260 in A-aquifer groundwater at 
Redevelopment Block 43 is not discussed further in this section. 

Total Petroleum Hydrocarbons 

Samples collected from the A-aquifer wells associated, with Redevelopment Block 43 were 
analyzed for TPH products during one or more rounds of sampling .. TPH-d, TPH-g, and 
TPH-mo were detected in groundwater samples collected from 15, 10, and 20 A-aquifer wells, 
respectively. The maximum concentrations detected of each TPH range varied from 9,000 to 
21,000 µg/L (see Table 4.3.5-3). The maximum concentrations were all less than the TPH 
screening criteria for groundwater except for one sample collected from IR36MW12A in 
September 1994, which was reported to contain a TPH-mo concentration of 21,000 µg/L. Total 

Revised Parcel E RI Report 4-67 BAI.5106.0005.0007 



TPH concentrations in seven subsequent samples collected from this well did not exceed the 
screening criteria, and a TPH-mo concentration of 190 µg/L was detected in the most recent 
sample in the RI data set collected in November 2004. As a result, TPH products in A-aquifer 
groundwater at Redevelopment Block 43 are not discussed further in this section. 

4.3.5.4.2 Extent of Chemicals in Groundwater. 

The screening process identified two areas within Redevelopment Block 43 where 
concentrations of chemicals in A-aquifer groundwater consistently exceeded Parcel E screening 
criteria: 

• Monitoring well P A36MW03A: copper and zinc (see Figure 4-3 and Table 4-3) 

• Monitoring well IR39MW21A: benzene (see Figure 4-4 and Table 4-4) 

The presence of copper and zinc in A-aquifer groundwater is not directly related to any known 
source of contamination at IR-36, but may be related to the random and undocumented use of 
abrasive blast material (ABM) as fill material. Staining at equipment storage buildings, 
storehouses, and a transportation shop was observed during the PA at IR-36. 

• 

The presence of benzene in A-aquifer groundwater is related to the historical use of US Ts south 
of Building 709, the former gas station. • 

4.3.5.5 'Evaluation of Chemical Fate and Transport 

As described in Sections 4.3.5.3 and 4.3.5.4, eight areas were identified where soil sampling 
results exceeded Parcel E soil screening criteria and two wells were identified where 
groundwater isampling results exceeded Parcel E groundwater screening criteria in 
Redevelopmen,t Block 43. Chemicals identified in areas exceeding Parcel E screening criteria in 
soil are metals'1 (arsenic and lead); VOCs (benzene and naphthalene); SVOCs; PCBs; and TPH. 
Copper, zinc, benzene, and chloroform were identified in groundwater. The persistence and 
mobility of th~se chemicals in soil and groundwater is discussed below. 

Metals 

Arsenic 

Arsenic is largely immobile in soils, and the sorption of arsenic to soil and sediments slightly 
increases with' an increase in pH. Soil pH within Redevelopment Block 43 ranges from 6.9 to 
10.3 (see Appendix C). Average pH calculated as described in Section 4.3.2.5 is 8.2. Of 
316 soil pH measurements only one was measured below 7 .0. Although arsenic may be 
somewhat mobile in basic soils (see Appendix H), site conditions do not appear to favor leaching 
of arsenic into groundwater, because concentrations of arsenic in groundwater have been below • 
Parcel E criteria since sampling in 1996. Therefore, the migration of arsenic from soil to 
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, groundwater through leaching by infiltrating precipitation or fluctuating groundwater levels is 
not likely to be significant. As a result, the potential for arsenic to affect groundwater and bay 
water is expected to be limited. 

Copper 

Copper is mostly retained in soil through sorption mechanisms, so the migration of copper is not 
expected from soil to groundwater. Copper is not volatile. It is resistant to biodegradation and 
relatively insoluble under normal pH conditions; however, it may form some complexes that 
increase its mobility. Co.ncentrations of copper exceeding Parcel E screening criteria were 
detected in groundwater at Well PA36MW03A; suggesting copper is leaching to groundwater at. 
this location. 

The concentration of copper detected during the most recent sampling event in the RI data set at 
· Well PA36MW03A has decreased in comparison with concentrations detected during preceding 

sampling events. The 2004 groundwater plume extent estimated for copper in groundwater at 
Well PA36MW03A in Redevelopment Block 43 is located more than 2,000 feet away from the 
bay (see Figure 4-3) and is expected to remain stable in the future . 

Lead is strongly sorbed to soils and sediments, and lead sorption depends on pH; at higher pH, 
alt'of the lead is bound to soils and sediments (see Appendix H). Soil pH within Redevelopment 
Block 43 ranges from 6.9 to 10.3 (see Appendix C). Average pH calculated as described in 
Section 4.3.2.5 is 8.2 and only one of 316 soil pH measurements is below 7.0. Based on 
predominantly above-neutral pH measured in the vadose soil for Redevelopment Block 43 and 
the high tendency of lead sorption onto soil, the potential for lead to migrate from vadose zone to 
groundwater is relatively low. 

Mercury 

· Mercury is not expected to be overly mobile in soil environments and is typically found sorbed 
to soil inorganic and organic materials. The predominant soil type in the vadose zone across 
Redevelopment Block 43 is an Artificial Fill. made up of clayey gravel with sand and bedrock 
boulders. Average TOC content in the upper 10 feet of soil is 1.8 percent, which suggests that 
sorption of mercury to soil can be significant. Therefore, the. migration of mercury from soil to 
groundwater and transport of mercury in groundwater are expected to be limited at 
Redevelopment Block 43 .. 

Zinc 

The migration of zinc from soil to groundwater is expected to be very limited as a result of metal 
precipitation or sorption to soil under the alkaline conditions at Redevelopment Block 43. Based 
on the tendency of zinc to sorb to soils or aquifer materials, the migration of zinc in groundwater 
also is expected to be limited (see Appendix H). 

Revised Parcel E RI Report 4-69 BAI.5106.0005.0007 



Volatile Organic Compounds 

Benzene 

Benzene is highly soluble and has a relatively high vapor pressure. Based on an average TOC 
content in soil 11of 1.8 percent from Oto 10 feet bgs for Redevelopment Block 43,. sorption of 
benzene to soil can be significant (see Section 4.2). However, the sorption of dissolved benzene 
to soils or aquifer materials is not expected to affect substantially its transport. The predominant 
soil type in the': vadose zone across Redevelopment Block 43 is Artificial Fill made up of clayey 
gravel with sarid and bedrock boulders. Thus, the potential for chemicals to reach the water table 
or migrate to .air is high (see Section 4.2). Benzene was detected in soil at deeper depths 
(saturated soilj and in groundwater at concentrations exceeding Parcel E screening criteria at 
wells located south of Building 709. 

The groundwater depth (about 7.5 feet) is shallow in this area, suggesting benzene may have 
. migrated in soil and groundwater. Benzene concentrations in groundwater in all of the wells 
appeared to drcrease over time, suggesting the source of benzene is declining. The 2004 
groundwater plume is about 1,000 feet away from the Bay (see Figure 4-4) and is expected to 
remain stable in the future. 

Chloroform 

• 

Chloroform is expected to remain dissolved in groundwater and be transported downgradient • 
because of high solubility and relatively high vapor pressure (see Appendix H). Chloroform was 
detected at concentrations exceeding Parcel E screening criteria at three wells. However, 
chloroform cohcentrations in two wells (IR36MW11A and IR36MW12A) appeared to decrease 

I 

over time bec"use chloroform was not detected in the most recent samples in the RI data set. In 
a third well (PiiA50MW09A), chloroform exceeded Parcel E screening criteria in 1996 and was 
not analyzed for after that. As a result, the potential for chloroform to further affect groundwater 
and migrate to:ward the Bay is expected to be limited. 

Naphthalene 

Naphthalene was identified exceeding Parcel E screening criteria in soil at Redevelopment 
Block 43. Based on an average TOC content in soil of 1.8 percent from 0 to 10 feet bgs for 
Redevelopmeqt ~lock 43, the mobility of naphthalene in soil and sediments would be limited 
because it has (1) a low solubility in water, (2) a relatively low vapor pressure, and (3) a 
tendency to strongly sorb to organic carbon in soil. As a result, naphthalene is not expected to 
leach to grounfiwater at Redevelopment Block 43. 

Semivolatile prganic Compounds 

Benzo( a)anthracene, benzo( a)pyrene, benzo(b )fluoranthene, and benzo(k)fluoranthene were 
detected in surface soil and at deeper depths (saturated soil) at concentrations exceeding Parcel E • 
screening critJria; P AHs did not exceed Parcel E screening criteria in groundwater. Based on an 
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average TOC content in soil of 1.8 percent from 0 to 10 feet bgs for Redevelopment Block 43, 
the mobility of these P AHs in soil would be very limited because these chemicals have (1) a very 
low solubility in water; (2) a low vapor pressure, and (3) a tendency to strongly sorb to organic 
carbon in soil. As a result, the potential for these chemicals to migrate from the vadose zone into 
groundwater is relatively low. , 

Polychlorinated Biphenyls 

Aroclor-1260 has very low solubility and low vapor pressure because of a high level of 
chlorination (see Appendix H). As a result, the potential for these chemicals to migrate from the 
vadose zone into groundwater is relatively low. It is expected to be persistent in the environment 
and is resistant to biodegradation under aerobic conditions. 

Total Petroleum Hydrocarbons 

The detections of TPH in soil that were noted for further evaluation are associated with TPH
gasoline, -diesel, and -motor oil range. Petroleum hydrocarbons are known to sorb to soil and 
have low to moderate solubilities in water. Based on the average TOC content of 1.8 percent in 
soil from Oto 10 feet bgs at Redevelopment Block 43, the mobility of TPH in soil is expected to 
be limited because of sorption to organic carbon in soil. As a result, it is expected that the 
migration of petroleum hydrocarbons from soil to groundwater and the continued migration with 
groundwater would be limited . 

4.3.6 Redevelopment Block 44 

This section summarizes the site characterization of Redevelopment Block 44, including the site 
history (see Section 4.3.6.1), the geology and hydrogeology (see Section 4.3.6.2), the nature and 
extent of chemicals in soil (see Section 4.3.6.3), the nature and extent of chemicals in 
groundwater (see Section 4.3.6.4), and the fate and· transport of chemicals in soil and 
groundwater (see Section 4.3.6.5). The planned reuse for this block is industrial. No tenants are 
currently present on this redevelopment block. 

4.3.6.1 Site History 

Redevelopment Block 44 is located in the central portion of Parcel E. Redevelopment Brock 44 
contains portions of four IR sites: IR-02 Northwest, IR-02 Central, IR-12, and IR-39. 
Site features within Redevelopment Block 44 are shown on Figure 1-13. The subsections below 
discuss the historical uses of each IR site located within the boundaries of Redevelopment 
Block 44 . 
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4.3.6.1.1 IR-02 Northwest 

The eastern-most portion of IR-02 Northwest lies within the western part of Redevelopment 
Block 44, while the remainder ofIR-02 Northwest is located in Redevelopment Block EOS-1. 

IR-02 Northwest, known as the Bay Fill Area, was used by the Navy as a disposal site for 
industrial waste. Early Navy maps show an area in IR-02 Northwest referred to as the "disposal 
dump area" (PRC 1996b). Aerial photographs from 1948 to 1958 indicated that soils in this area 
were continuously excavated and filled with construction and industrial debris from other areas 
at HPS (PRC 1996c). During RI field activities conducted in the disposal dump area, 
construction and industrial debris were found to a maximum depth of 15 feet bgs; these materials 
included sandqlast waste, paint chips, glass, cloth, plastic, paper, cardboard, styrofoam, metal, 
brick, wire, wdod, nails, and pipe. 

4.3.6.1.2 ilR-02 Central 

A portion of IR-02 Central is located in the southeastern part of Redevelopment Block 44; the 
remainder of tp.is IR site is within Redevelopment Blocks EOS-1, EOS-2, EOS-3, and EMI-1. 
The portion ofIR-02 Central that lies within Redevelopment Block 44 includes the following site 
features (see Figure 1-13): 

• Building.600 

• Triple A Site 19 

Building 600 

Building 600 i~ a multi-storied building that was intended to be used as a dormitory and barracks 
but was never 11 actually occupied (Tetra Tech 1998a). The roads and parking lot near Building 
600 are the only paved areas within IR-02 Central. 

Triple A Site 19 

Triple A Site 19 is located about 250 feet northwest of Building 600 (in Redevelopment Block 
44). Triple A!1 Site 19 was a baseball diamond that was investigated because oil-saturated soils 
were present ih the center of the field (DHS 1988). According to information collected during 
the SFDA's i,nvestigation, waste liquids (such as oils, solvents, and paint) were allegedly 
transported to Triple A Site 19 by vacuum truck from other areas at HPS and then dumped on the 
baseball field; \hese liquids were usually disposed of late in the day (DHS 1988). The following 
day, brush in this area was reportedly ignited to bum off the flammable liquids that had been 
dumped on the ground (DHS 1988). Waste disposal activities at Triple A Site 19 occurred 
sometime be!Ween 1976 and 1986. 
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4.3.6.1.3 IR-12 

A portion of Site IR-12. is located in the northern part of Redevelopment Block 44; the remainder 
of this site is in Redevelopment Block 45. IR-12 covers approximately 8.5 acres and consists of 
the following features (see Figure 1-13). 

• Disposal Trench Area (Trip~e A Site 4) 

• Salvage Yard (Triple A Site 3) 

Disposal Trench Area 

The disposal trench area, also known as Triple A Site 4, contains a 40-foot by 20-foot concrete 
pad where Triple A allegedly crushed drums. Triple A Site 4 is located in the southwestern 
portion of IR-12, and is located primarily within Redevelopment Block 44. Waste paints and 
other liquids from crushed drums are believed to have run off of the concrete slab to the soil 
surrounding the pad; Partially buried drums and paint cans were also observed in the area 
surrounding the concrete pad (SFDA 1986). Asbestos, acids, and bases also were allbgedly 
disposed of in open trenches in the disposal trench area. Also, an estimated 2,000 gallons of 
chlorinated solvents, lead-based paints, paint chips, and other waste liquids were allegedly 
disposed of in trenches (HLA 1989b ). Soil samples were collected adjacent to and beneath 
former concrete slabs in IR-12. Metals, SVOCs, and PCBs were detected at concentrations 
exceeding industrial soil screening criteria (see Section 4.3.6.3.1). 

Salvage Yard 

The salvage yard, also known as Triple A Site 3, was used by .the Navy and Triple A to store 
equipment for reuse. The southern third of Triple A Site 3 is located within Redevelopment 
Block 44. Triple A allegedly engaged in scrap metal stripping operations involving electrical 
cable, pipe lagging, and motor vehicles. Spilled oil and liquid chemicals were observed on the 
ground, and some of these liquids appeared to have run directly into a storm drain in the salvage 
yard. Drums, batteries, wire insulation, and asbestos lagging were also observed at the salvage 
yard while Triple A occupied HPS (SFDA 1986). 

4.3.6.1.4 IR-39 

The northernmost portion of IR-39 is located in the eastern part of Redevelopment Block 44. 
The site features located within Redevelopment Block 44 are as follows (see Figure 1-13): 

• Building 707 

• Building 708 
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Building 707 

Building 707, Ibcated in Block 44, was constructed in 1950 and was used as the NRDL research 
animal colony hntil 1969; laboratory animals were bred and housed in the building (PRC 1996c). 
In January 1970, Building 707 was inspected and cleared by the AEC for unrestricted use 
(AEC 1970). Therefore, an additional confirmation radiation survey of Building 707 was not 
recommended ;or performed as part of the current phase of environmental investigations. The 
regulatory agencies concurred that additional investigation of Building 707 was not required 
(PRC 1993). Building 707 was leased to Pet Express for use as an animal clinic, but is now 
vacant (HLA 1994d). 

Five 55-gallon drums were present during the 1996 investigation, stored at the northwest comer 
of Building 707. Labels on the drums indicated that they contained detergent used at the clinic 
as disinfectanti:and for odor control. The drums were mos.tly empty and did not appear to have 
leaked. Seve~al rooms in Building 707 were littered with soiled rags, paint cans, and other 
containers. Nb releases of hazardous substances were reported (PRC 1996c). In 1988, two 
55-gallon drums with some tar leakage, an oven with asbestos lining, a 250-gallon tar tank, and 
two carbon dioxide cartridges were observed in the area surrounding Building 707 (ERM-West 
1988). 

During the 1950s, a concrete pad adjacent to the west side of Building 707 was used by the 

• 

NRDL to stor~ drums of mixed and low-level radioactive waste prior to their shipment to an off- • 
site disposal facility (PRC 1996c). The concrete pad and nearby surface areas were surveyed 
during the P~~se III radiation investigation. During this investigation, residual radioactive 
contamination 'was found in two areas on the concrete pad and two asphalt areas near the pad and 
will be addres~ed under the Navy's radiological program. 

Building 708 

Building 708, ~ocated in Block 44, is a Quonset hut built in 1953; the building has a single story 
and is constrqcted of wood and metal (PRC 1996c ). Building 708 was used as -the NRDL 
biomedical facility sometime during the 1950s and 1960s; however, radioactive materials were 
apparently never used or stored in the building (RASO 1995). Therefore, AEC surveys and 
clearance were not required and an additional confirmation radiation survey of the building was 
not recommerided or performed. The regulatory agencies concurred that additional investigation 
of Building 7d'8 was not required (PRC 1993). 

4.3.6.2 Geology and Hydrogeo/ogy 

This section briefly discusses the main geological and hydrogeological features that exist beneath 
Redevelopment Block 44. A full description of geology and hydrogeology at Parcel E 1s 
presented in Sections 3.4 and 3.5, respectively. 

I . 
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The surface of Redevelopment Block 44 consists of approximately 50 percent bare dirt and dirt 
roads; 25 percent gravel and broken asphalt with vegetation, and 25 percent ruderal vegetation. 
From the surface downward, the geologic units at Redevelopment Block 44 consist of Artificial 
Fill, Undifferentiated Upper Sand Deposits, Bay Mud Deposits, Undifferentiated Sedimentary 
Deposits, and Franciscan Complex bedrock. · 

The Artificial Fill at Redevelopment Block 44 consists predominantly of clayey and silty sand, 
gravel to poorly graded sand, and boulder fill. The Artificial Fill ranges from approximately 10 
to 49 feet thick. Undifferentiated Upper Sand Deposits, encountered only intermittently at 
Redevelopment Block 44, consist of dark gray to greenish-gray, poorly graded sand, with trace 
amounts of shell fragments and varying proportions of silt and clayey sand, ranging from 7 to 
13 feet thick. In general, these deposits underlie the Artificial Fill and overlie the Bay Mud 
Deposits. However, in the central part of Redevelopment Block 44, the Artificial Fill directly 
overlies the Bay Mud. The Bay Mud Deposits, which range from 5 to 50 feet thick 
(see Figure 3-7), consist of dark greenish- to bluish-gray, fat clay, with varying proportions of 
sand and/or silt (0 to 30 percent) and minor amounts of shell fragments. The Bay Mud Deposits 
appear to be laterally continuous beneath the site, and dip approximately from the northeast to 
the southwest boundary toward a marked depression within the Bay Mud surface at the southern 
end of the site (see Figure 3-7). Undifferentiated Sedimentary Deposits, consist of greenish-, 
yellowish-, or bluish-gray, fine- to medium-grained sands that are interbedded with sandy or silty 
clay and range from 0 to 250 feet thick. Bedrock was not encountered during drilling at 
Redevelopment Block 44. However, the bedrock surface, which is estimated to occur at depths 
ranging from approximately 75 to 250 feet below msl, dips from the northeast to the southwest 
toward the Bay (see Figure 3-8). 

The hydrostratigraphy beneath Redevelopment Block 44 consists of an A-aquifer, an aquitard, 
and a B-aquifer. The A-aquifer consists of Artificial Fill and Upper Differentiated Sand 
Deposits. Based on average groundwater elevations measured in A-aquifer wells, the depth to 
groundwater in the A-aquifer ranges from 5.1 to 9.9 feet bgs throughout the block. Groundwater 
flow in the A-aquifer at Redevelopment Block 44 is generally to the east and northeast 
(see Figures 3-9 and 3-10). The B-aquifer is separated from the A-aquifer by the Bay Mud 
aquitard .. Beneath Redevelopment Block 44, the A- and B-aquifers are not in direct hydraulic 
communication. The general direction of groundwater flow for the B-aquifer is approximately 
southeast (see Figures 3-11 and 3-12). 

4.3.6.3 Nature and Extent of Chemicals in Soil · 

This section summarizes the evaluation of the nature and extent of chemicals in soil collected 
from soil borings associated with Redevelopment Block 44. The evaluation follows the 
approach for identifying chemicals and their spatial extent described in Section 4.1 . 
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4.3.6.3.1 Identification and Spatial Distribution of Chemicals in Soil 

,, 

This section summarizes the chemicals identified in soil at Redevelopment Block 44. 
Approximatel~,i 428 samples were collected at Redevelopment Block 44. Figure 4.3.6-1 shows 
the locations ihere soil samples were collected that are associated with Redevelopment Block 
44. Soil samrlles were analyzed for metals (including hexavalent chromium), VOCs, SVOCs 
(including P AHs), cyanide, pesticides, PCBs, TPH, dioxin, and radioactive materials. 
Radiological d,ata are being addressed as part of the radiological program for HPS; therefore, 
these data are riot discussed further in this Revised Parcel E RI Report. . 

Tables 4.3.6-1: and 4.3.6-2 present the summary statistics for chemicals that were detected at 
concentrations); exceeding the residential and industrial soil screening criteria. Table 4.3.6-1 
presents statistics for 267 surface (0 to 10 feet bgs) soil samples; Table 4.3.6-2 presents statistics 
for 114 subsurface (deeper than 10 feet bgs) soil samples. Appendix C includes the complete, 
soil data set used to generate the summary statistics tables for this redevelopment block. 

The chemicals detected in soil are described below by analytical group: metals (including 
I 

hexavalent chromium), VOCs, SVOCs (including PAHs), cyanide, pesticides, PCBs, TPH, and 
dioxins. 

Metals 

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this 
discussion focuses on the data for metals in surface soil samples. Twenty-four metals were 
detected in soil samples collected from the surface to a depth of 10 feet bgs. Of the 24 metals 
detected, 12 metals had one or more detected concentrations exceeding the residential soil 
screening criteria; one or more detected concentrations for three metals exceeded the industrial 
soil screening 9riteria. 

The lateral extent of elevated concentrations of metals was evaluated to identify areas in 
Redevelopment Block 44 exceeding Parcel E industrial screening criteria in soil. Figure 4.3.6-2 
shows the saivpling locations where concentrations of metals in soil from O to 10 feet bgs 
exceeded industrial screening criteria and presents the elevated concentration at each location. 
Concentrations of these metals exceeded the screening criteria in soil at contiguous sampling 
locations in th~ ·northern, central, and southern portions of Redevelopment Block 44. Isolated 
locations with elevated concentrations of metals also are shown on Figure 4.3.6-2; none of the 
results for isolated locations are indicative of a source area. 

• 

• 

Concentrations of metals that exceeded industrial soil screening criteria in the northern portion of 
Redevelopment Block 44 may be a result of activities related to the disposal trench and disposal 
dump area. jrhese activities may have resulted in releases of metals to soil. Elevated 
concentrations; of metals in the central portion of the redevelopment block may be a result of 
dumping assoJiated with the waste liquids dumping area. ABM is a potential source of elevated • 
concentrations: of metals along the western portion of Redevelopment Block 44 within IR-02 
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Northwest. In the southern portion, activities associated with the former oil ·reclamation ponds 
may have contributed to the elevated concentrations of metals. 

Volatile Organic Compounds 

Thirty-one VOCs were detected in soil samples collected from surface soil (0 to 10 feet bgs). Of 
the 31 VOCs, only 5 VOCs had one or more concentrations exceeding the Parcel E residential 
screening criteria; one or more detected concentrations of three VOCs exceeded industrial soil 
screening criteria (see Table 4.3.6-1). Seventeen VOCs were detected in soil samples collected 
from deeper than 10 feet bgs; however, no VOCs exceeded the Parcel E residential or industrial 
screening criteria. 

The lateral extent of elevated concentratio11s of VOCs was evaluated to identify areas within 
Redevelopment Block 44 where VOCs exceeded Parcel E industrial screening criteria in soil. 
Figure 4.3.6-3 shows the sampling locations where concentrations of VOCs exceeded Parcel E 
industrial screening criteria and presents the exceedance concentrations at each location. 
Concentrations of VOCs exceeded the screening criteria in soil at isolated sampling locations in 
the central portion of Redevelopment Block 44; none of the isolated locations of VOCs are 
indicative of a source area. 

Elevated concentrations of VOCs in the central portion of the Redevelopment Block may be a 
result of dumping activities associated with the waste liquids dumping area. 

Semivolatile Organic Compounds 

Thirty-three SVOCs were detected in one or more soil samples collected from surface soil (0 to 
10 feet bgs). Of the 33 SVOCs detected, 9 SVOCs had one or more concentrations exceeding 
Parcel E residential screening criteria, six of which exceeded the Parcel E industrial screening 
criteria (see Table 4.3.6-1). Nineteen SVOCs were detected in orie or more samples collected 
from greater than 10 feet bgs; however, only one SVOC was detected· at a concentration 
exceeding the Parcel E residential screening criteria. 

The lateral extent of elevated concentrations of SVOCs was evaluated to identify areas within 
Redevelopment Block 44 where SVOC concentrations exceeded Parcel E industrial screening 
criteria in soil. Figure 4.3.6-4 shows the sampling locations where concentrations of SVOCs 
exceeded Parcel E industrial screening criteria and presents the elevated concentrations at each 
location. Concentrations of SVOCs exceeded the screening criteria in soil at contiguous 
sampling locations in the northern and southern portions of Redevelopment Block 44. 
Concentrations · at several · isolated locations also exceeded the screening criteria; none of the 
isolated locations of SVOCs are indicative of a source area. 

Concentrations of SVOCs that exceeded industrial soil screening criteria in the northern portion 
of Redevelopment Block 44 may be a result of activities related to the disposal trench and 
disposal dump area. These activities may have resulted in releases of SVOCs to soil. In the 
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southern portipn, activities associated with the former oil reclamation ponds may have • 
contributed to the elevated concentrations of metals and SVOCs. · 

Cyanide 

Cyanide was detected in 5 of 77 samples collected from surface soil (0 to 10. feet bgs); the 
detected concentration did not exceed the Parcel E residential or industrial screening criteria 
(see Appendix :c). Cyanide was not detected in six soil samples collected deeper than 10 feet 
bgs (see Appendix C). As a result, the nature and extent of cyanide in soil at Redevelopment 

I . 

Block 44 is nof discussed further in this section. 

Pesticides 

Twenty-two pesticides were detected in soil samples collected from surface soil (0 to 10 feet 
bgs). Of the 22 pesticides, 5 pesticides were detected at concentrations exceeding the Parcel E 
residential screening criteria; only one pesticide (Aldrin) was detected at concentrations that 
exceeded induJtrial screening criteria, at an isolated location (see Figure 4.3.6-5). No pesticides 
were detected in soil samples collected deeper than 10 feet bgs. Based on the 'low frequency of 
detection, the nature and extent of pesticides in soil at Redevelopment Block 44 is not discussed 
further in this section. 

Polychlorinated Biphenyls 

Twenty-two P~Bs were detected in soil samples collected from the surface to 10 feet bgs 
(see Table 4.3.6-1). Of the 22 PCBs, 3 PCBs were detected at concentrations exceeding the 
Parcel E residential and industrial screening criteria. One PCB was detected at concentrations 
exceeding the Parcel E residential screening criteria in soil samples collected from greater than 
10 feet bgs (see Table 4.3.6-2). 

The lateral extent of elevated concentrations of PCBs was evaluated to identify areas within 
Redevelopment Block 44 where PCB concentrations exceeded Parcel E industrial screening 
criteria in soil. Figure 4.3.6-5 shows the sampling locations where concentrations of PCBs 
exceeded Parcel E industrial screening criteria and presents the exceedance concentrations at 
each location. Concentrations of PCBs exceeded the screening criteria in soil at a contiguous 
sampling location in the northern portion of Redevelopment Block 44. 

Concentrations, of PCBs that exceeded industrial soil screening criteria in the northern portion of 
Redevelopment Block 44 may be a result of activities related to the disposal trench and disposal 
dump area. Th.ese activities may have resulted in releases of PCBs to soil. 
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Total Petroleum Hydrocarbons 

TPH concentrations exceeded the soil source screening criterion in 11 samples; several of the 
locations were collocated with CERCLA chemicals. No free product was detected in monitoring 
wells within this redevelopment block (Tetra Tech 2002c). 

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within 
Redevelopment Block 44 where TTPH exceeded the soil source screening criterion in soil. 
Figure 4.3.6-5 shows the sampling locations where concentrations of TTPH exceeded Parcel E 
the soil source screening criterion and presents the elevated concentrations at each location. 
Concentrations of TTPH exceeded screening criteria in soil at contiguous sampling locations in 
the central portion ofRedeyelopment Block 44 .. CAA5, under the TPH program, is located along 
the northwestern border of Redevelopment Block 44. 

Dioxins 

Two dioxins were detected in soil samples collected from surface soil (0 to 10 feet bgs); the 
detected concentrations did not exceed the Parcel E residential screening criterion by more than 
one order of magnitude; no concentrations were detected that exceeded the industrial soil 
screening criteria for dioxins (see Table 4.3.6-1). Dioxins were not detected in six soil samples 
collected deeper than 10 feet bgs (see Appendix C). As a result, the nature and extent of dioxins 
in soil at Redevelopment Block 44 is not discussed further in this section . 

4.3.6.3.2 Extent of Chemicals in Soil 

Three areas were identified within Redevelopment Block 44 where concentrations of chemicals 
in soil at contiguous locations exceeded Parcel E industrial screening criteria: 

• Northern portion of Redevelopment Block 44: metals, SVOCs, and PCBs 
(see Figures 4.3.6-2, 4.3.6-4, and 4.3.6-5) 

• Central portion of Redevelopment Block 44: metals, VOCs, SVOCs, and TTPH 
(see Figures 4.3.6:.2, 4.3.6-3, 4.3.6-4, and 4.3.6-5) 

• Southern portipn of Redevelopment Block 44: metals and SVOCs 
(see Figures 4.3.6-2 and 4.3.6-4) 

The northern portion of Red~velopment Block 44 includes the area northwest of Building 707 
that coincides with the disposal trench area (also known as Triple A Site 4) and the area west of 
"J" Street in the northwest comer of Redevelopment Block 44 that coincides with the eastern 
edge of the Bay Fill Area, used by the Navy as a disposal site for industrial waste. Activities 
related to the disposal trench and disposal dump area may have resulted in releases of metals, 
SVOCs, and PCBs to soil. The estimated size of the area northwest of Building 707 is 300 feet 
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(east-west) by 'fl-50 feet (north-south). The depth to groundwater is 9.6 feet bgs. The area west of 
"J" Street is described further in Redevelopment Block EOS-1 (see Section 4.3.9). 

The central poiition of Redevelopment Block 44 coincides with Triple A Site 19, a dumping area 
for waste liquids (such as oils, solvents, and paint). Dumping activities may have resulted in 
elevated concentrations of metals, VOCs and TPH. ABM is a potential source of elevated 
concentrations 

1

of metals along the western portion of Redevelopment Block 44 within IR-02 
Northwest. The estimated size of the area is 400 feet ( east-west) by 400 feet (north-south). The 
depth to groundwater is 6.6 feet bgs. 

The area in the southern comer of Redevelopment Block 44 coincides with the eastern border of 
IR-03, the former oil reclamation ponds. Activities associated with the former oil reclamation 
ponds may haye contributed to the elevated concentrations of metals and SVOCs. This area is 
described further in Redevelopment Block EOS-2 (see Section 4.3;10). The depth to 
groundwater is 6.9 feet bgs. 

4.3.6.4 Nature and Extent of Chemicals in Groundwater 

This section ~ummarizes the evaluation of the nature and extent of chemicals detected in 
groundwater samples collected from monitoring wells associated with Redevelopment Block 44. 
Figure 4.3.6-6 shows the locations of the groundwater monitoring wells associated with 
Redevelopment Block 44 where groundwater samples were collected for this evaluation. 

Table 4.3.6-3 presents the summary statistics for chemicals that were detected in samples 
collected from the A-aquifer wells. No B-aquifer wells or bedrock water-bearing zone wells are 
associated with Redevelopment Block 44. Chemicals that were retained for evaluation based on 
consideration of the factors described in Section 4.1.2.2 are shaded and shown in bold font in 

· . these tables. Appendix D includes the complete groundwater data set for this redevelopment 
block. 

4.3.6.4.1 Chemicals in the A-Aquifer 

Twenty A-aquifer wells are associated with Redevelopment Block 44 (see Figure· 4.3.6-6), 
including 1 \Yell located just outside the south-central border of the redevelopment block. 
Groundwater samples collected from the A-aquifer wells were analyzed for metals (including 
hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. PCBs were not 
detected in any groundwater samples collected from A-aquifer wells; therefore, these chemicals 
are not discussed further in this section. 

The chemicals that were detected in groundwater samples collected from the A-aquifer are 
evaluated belqw by the following analytical groups: metals, VOCs, SVOCs, cyanide, pesticides, 
and TPH. 
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Metals 

Samples· collected from the A-aquifer wells associated with Redevelopment Block 44 were 
a.11alyzed for metals during one or more rounds of sampling; 23 metals were detected. Of the 
23 metals detected, 5 metals (arsenic, cadmium, chromium, copper, and nickel) exceeded the 
appropriate screening' criterion (surface water 'criteria, or HGALs if greater than surface water 
criteria). The spatial and temporal distributions of these five metals are discussed below. 

• Arsenic exceeded its surface water criterion (36 µg/L) and its HGAL (27.34 µg/L) in 
only two groundwater samples, collected from IR12MW18A in August 1992 
(62.8 µg/L) and IR12MW20A in September 1992 (45.5 µg/L). These wells are 
located approximately 800 feet from the Bay. Arsenic was either not detected or 
detected at concentrations less than 3 µg/L in four subsequent samples collected from, 
well IR12MW18A (in March 1996, March 2001, July 2002, and September 2002). 
Arsenic detections in the four subsequent samples collected from well IR12MW20A 
(from March 1996 to September 2002) have ranged from 20.4 to 26 µg/L. 

• Cadmium exceeded its surface water criterion (8.8 µg/L) and its HGAL (5.08 µg/L) 
in 4 of 80 samples. The four exceedances were detected in samples collected from 
wells IR02MW101A2, IR02MW114Al, and IR02MW114A3 in August 1992, and 
well IR36MW135Ain January 1996, with concentrations ranging from 10.5 to 
37.9 µg/L. These wells are located approximately 400 feet from the Bay, except for 
IR36MW135A, which is located approximately 900 feet from the Bay. Cadmium has 
not been detected above the HGAL in any subsequent samples collected from A-

. aquifer wells in Redevelopment Block 44 (from February 1996 through September 
2002). 

• Chromium exceeded its surface water criterion (50 µg/L) and its HGAL (15.66 µg/L) 
in 3 of 69 samples. The three exceedances were detected in samples collected from 
wells IR02MW101Al, IR02MW114A2, and IR02MW298A in July 1992. Chromium 
has not been detected above the HGAL in any subsequent samples collected from · 
A-aquifer wells in Redevelopment Block 44 (from August 1992 through September 
2002). 

• Copper exceeded its surface water criterion (3.1 µg/L) and its HGAL (28.04 µg/L) in 
only one groundwater sample, collected from IR02MW114A2 in July 1992, with a 
concentration of 32.9 µg/L. This well is located approximately 400 feet from the 
Bay. Copper was detected at a concentration of 4.1 8 µg/L in the subsequent sample 
collected from well IR02MW114A2 (in August 1992) and was not detected at a 
reporting limit of 8 µg/L in the three most recent samples in the RI data set collected 
from this well (in 2001 and 2002) .. 

'--

Revised Parcel E RI Report 4-81 BAI.5106.0005.0007 



• Nickel exceeded its surface water criterion (8.2 µg/L) and its HGAL (96.48 µg/L) in • 
11 bf 79 groundwater samples. The 11 exceedances were detected in samples 
con:ected from six wens (IR02MW101Al, IR02MW114A2, IR02MW298A, 
IR0:2MW89A, IR02MW93A, and IR12MW18A). Nickel det~ctions have not 
exceeded the HGAL in samples conected from any of these wens subsequent to 1992, 
exc~pt at IR12MW18A. This wen is located approximately 800 feet from the Bay. 
The table below summarizes the analytical results for nickel for this well, with the 
HGAL exceedances highlighted in bold. 

Sampling Location Sample Date Nickel (µg/L) 

IR12MW18A 08/19/92 213 
09/24/92 214 

03/25/96 154 
03/09/01 124 

07/18/02 123 

09/05/02 127 

The 2004 nickel groundwater plume in Redevelopment Block 44, shown on 
11 

Figure 4-3, was defined by the extent of nickel based on the 2004 quarterly 
groundwater monitoring data (see Table 4-3). The 2004 analytical results indicated 
that the plume was limited to an area around one well (IR12MW18A). The source of 
nic\<:el in groundwater may be associated with wastes disposed of in the disposal • 
trench area at IR-12. 

Only nickel iq A-aquifer groundwater at Redevelopment Block 44 is discussed further in this 
section. · 

Volatile Organic Compounds 
1· 

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were 
analyzed for voes during one or more rounds of sampling; 24 voes were detected. Of the 
24 voes detJcted, 8 voes (1,1-dichloroethane [-DeAJ, 1,4-DeB, benzene, chloroethane, 
chloroform, naphthalene, PeE; and TeE) exceeded at least one of the appropriate screening 
criteria (vapo~ intrusion and surface water criteria). The spatial and temporal distributions of 
these eight voes are discussed below. 

• l,l~DeA exceeded its vapor intrusion criterion (6.5 µg/L) in 8 of 83 groundwater 
satjiples. The eight exceedances were detected in samples collected from well 
IR12MW17A in March 1996 (17 µg/L) and well IR12MW19A from 1992 to 2002 
(ranging from 9.7 to 28.13 µg/L). 1,1-DeA has not been detected above 1 µg/L in 
the: six samples collected from well IRl 2MW17 A since 1996. The table below 
surµmarizes the analytical results for 1,1-DeA at well IR12MW19A, with the vapor 
intrusion criterion exceedances highlighted in bold. 
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1,1-DCA 
Sampling Location Sample Date (1,1g/L) 

IR12MW19A 08/19/1992 17 

09/25/1992 28.13 

03/25/1996 19 

03/12/2001 15 

07/26/2002 14 

09/11/2002 9.7 

The 2004 1, 1-DCA groundwater plume in Redevelopment Block 44, shown on 
Figure 4-4, was defined by the extent of 1,1-DCA based on the 2004 quarterly 
groundwater monitoring data (see Table 4-4). The source of 1,1-DCA in groundwater 
collected from this monitoring well is possibly associated with wastes disposed of in 
the disposal trench area at IR-12. · 

• 1,4-DCB exceeded its vapor intrusion criterion (2.1 µg/L) in 1 of 83 groundwater 
samples. The single exceedance (2.3 µg/L) was detected in a sample collected from 
well IR12MW17A in November 2004. 1,4-DCBwas not detected above L9 µg/L in 
any of the eight preceding samples collected from this well (from 1992 to 2004). 

• Benzene exceeded its vapor intrusion criterion (0.37 µg/L) in 11 of 83 groundwater 
samples collected from 2 A-aquifer wells (IRl 2MW13A and IRl 2MW1 7 A). The 
table below summarizes the analytical results for benzene for these two A-aquifer 
wells, with the vapor intrusion criterion exceedances highlighted in bold. 

Benzene 
Sampling Location Sample Date (1,1g/L) Qualifier 

IR12MW13A 08/26/1991 5 u 
02/24/1992 5 u 
09/22/1992 5 u 
03/21/2001 0.4 J 
06/27/2002 0.6 
09/05/2002 0.48 J 
06/17/2004 0.36 J 
09/14/2004 0.29 J 
11/30/2004 0.36 J 

IR12MW17A 8/19/1992 1 J 
9/24/1992 10 u 
3/22/1996 6 
3/12/2001 3 
7/19/2002 2.9 
9/16/2002 4 
6/10/2004 4.2 
9/10/2004 3.3 J 
11/17/2004 7.8 
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The 2004 benzene groundwater plume in Redevelopment Block 44, shown on 
Figure 4-4, was defined by the extent of benzene based on the 2004 quarterly 
groundwater monitoring data (see Table 4-4). The 2004 analytical results indicated 
that the plume was limited to an area around one well (IRl 2MW1 7 A). The source of 
benzene in groundwater collected from this monitoring well is possibly associated 
with releases of waste fuels contained in drums crushed at the former drum crushing 
pad at IR-12. 

• Chloroethane exceeded its vapor intrusion criterion (6.5 µg/L) in 1 of 83 groun4water 
samples. The single exceedance (7 µg/L) was detected in a sample collected from 
weH IR12MW17A in March 1996. Chloroethane was not detected above 2 µg/L in 
any.of the six subsequent samples collected from this well (from March 2001 to 
November 2004). 

• Chloroform exceeded its vapor intrusion criterion (0. 7 µg/L) in 3 of 83 groundwater 
samples. The three exceedances were detected in samples collected from well 
IRQ2MW97A in March 1991 (14 µg/L), January 1992 (12 µg/L), and August 1992 
(3 µg/L). Chloroform was not detected in any of the three subsequent samples 
collected from this well (from March 2001 to September 2002). 

• 

• Naphthalene exceeded its vapor intrusion criterion (3.6 µg/L) in 1 of 66 groundwater 
samples. The single exceedance (8 µg/L) was detected in a sample collected from 
well IR12MW17A in March 1996 and was qualified as estimated because its 
concentration was below the PQL. Naphthalene was not detected in any of the three • 
subsequent samples collected from this well (from June to November 2004). 

• PCE exceeded its vapor intrusion criterion (0.54 µg/L) in 7 of 83 groundwater 
samples collected from 2 wells (IR12MW13A and IR12MW19A). PCE was only 
detected in one sample collected from well IR12MW13A (in June 2002), but was not 
detected in any of the four subsequent samples collected from this well from 

· September 2002 through November 2004. The table below summarizes the analytical 
results for PCE for well IR12MW19A, with the vapor intrusion criterion exceedances 
highlighted in bold. 

PCE 
Sampling Location Sample Date (µg/L) Qualifier 

IR12MW19A 08/19/1992 5 
09/25/1992 6.88 J 
03/25/1996 6 
03/12/2001 5 
07/26/2002 3.8 
09/11/2002 2.1 
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The 2004 PCE groundwater plume in Redevelopment Block 44, shown on Figure 4-4, 
was defined by the extent of PCE based on the 2004 quarterly groundwater 
monitoring data (see Table 4-4). The source of PCE in groundwater collected from 
this monitoring well is possibly associated with wastes disposed of in the disposal 
trench area at IR-12. 

• TCE exceeded its vapor intrusion criterion (2.9 µg/L) in 3 of 83 groundwater 
samples. The three exceedances were reported in samples collected from well 
IR02MW97A in March 2001 and well IR12MW19A from August 1992 through 
September 2002. TCE was not detected in any of the three preceding samples (in 
1991 and 1992) or two subsequent samples (July and September 2002) collected from 
well IR02MW97 A. TCE concentrations in the subsequent two samples collected 
from well IR12MW19A (July and September 2002) have not exceeded the vapor 
intrusion criterion. 

Only 1,1-DCA, benzene, and PCE in A-aquifer groundwater at Redevelopment Block 44 are 
discussed further in Section 4.3.6.5. 

Semivolatile Organic Compounds 

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were 
analyzed for SVOCs during one or more rounds of sampling; six SVOCs were detected. Of the 
six SVOCs detected, none exceeded the appropriate screening criteria (vapor intrusion criteria 
and surface water criteria). As a result, SVOCs in A-aquifer groundwater at Redevelopment 
Block 44 are not discussed further in this section. 

Cyanide 

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were 
analyzed for cyanide during one or more rounds of sampling. Cyanide was detected in 2 of 
23 samples. Neither of the two cyanide d~tections exceeded the appropriate screening criterion 
(surface water criterion). As a result, cyanide is not discussed further in this section. 

Pesticides 

Samples collected from the A-aquifer wells associated with Redevelopment Block 44 were 
analyzed for pesticides during one or more rounds of sampling; 11 pesticides were detected 
(see Table 4.3.6-3). All but ·two of the detections were qualified as estimated because the 
concentrations were below the PQL. Of the 11 pesticides detected, 3 pesticides (4,4'-DDT, 
gamma-chlordane, and heptachlor epoxide) exhibited concentrations exceeding surface water 
criteria. The exceedances occurred in two wells (IR02MW97 A and IR12MW17 A) in samples-. 
collected in January 1992, August 1992, March 2001, and September 2004. 4,4-DDT was 
detected twic.e in samples collected from well IR02MW97 A in January and August 1992, at 
concentrations of 0.2 and 0.06 µg/L, and once in samples collected from well IR12MW17A in 
March 2001, at a concentration of 0.008 µg/L. 4,4-DDT was not detected in five samples from 
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IR12MW17A ~ince 2001. Gamma-chlordane and heptachlor epoxide were each detected only • 
once. Based on the relatively few samples with exceedances of surface water criteria, the low 
levels that wer~ detected (all detections except two were estimated quantities), and the historical 
nature of thesJ detections, the nature and extent of the individual pesticides is not discussed 
further in this s'ection. 

1: 

Total Petroleum Hydrocarbons 

Samples colleyted from the A-aquifer wells associated with Redevelopment Block 44 were 
analyzed for TPH products during one or more rounds of sampling. TPH-g, TPH-d, and 
TPH-mo were. detected in groundwater samples collected from two, four, and two A-aquifer 
wells, respecti'(ely. The maximum concentrations detected of each TPH range varied from 490 
to 3,000 µg/L (see Table 4.3.6-3). These maximum concentrations were all less than the TPH 
screening criteria for groundwater (as shown in Table 4-1). As a result, TPH products in 
A-aquifer groundwater at Redevelopment Block 44 are not discussed further in this section. 

4.3.6.4.2 Extent of Chemicals in Groundwater 

The screening process identified three areas within Redevelopment Block 44 where 
concentrations of chemicals in A-aquifer groundwater consistently exceeded Parcel E screening 
criteria: 

• Monitoring well IR12MW18A: Nickel (see Figure 4-3 and Table 4-3) 

• Monitoring well IR12MW19A: 1,1-DCA and PCE (see Figure 4-4 and Table 4-4) 

• Monitoring well IR12MW17 A: Benzene (see Figure 4-4 and Table 4-4) 

The source of nickel, 1,1-DCA, and PCE in A-aquifer groundwater is possibly related to wastes 
disposed of in the disposal trench area at IR-12. The source of benzene in A-aquifer 
groundwater is possibly related to releases of waste fuels contained in drums crushed at the 
former drum crushing pad at IR-12. 

4.3.6.5 Evaluation of Chemical Fate and Transport 

As described in Sections 4.3.6.3 and 4.3.6.4, three areas were identified where soil sampling 
results, exceeded Parcel E soil screening criteria and three wells were identified where · 
groundwater ~ampling results . exceeded Parcel E · groundwater screening criteria in 
Redevelopment Block 44. Chemicals identified in areas exceeding Parcel E screening criteria in 

. I 

soil are metals~ (arsenic and lead); VOCs (naphthalene); SVOCs; PCBs; and TPH. Nickel, 1,1-
DCA, benzene', and PCE were identified in groundwater exceeding Parcel E screening criteria. 
The persistence and mobility of these chemicals in soil and groundwater is discussed below. 

I . 

Revised Parcel E RI Report 
I 

4-86 BAI.5106.0005.0007 

• 



• 

• 

• 

Metals 

Arsenic and Lead 

The mobility of arsenic and lead are highly dependant on soil pH and infiltration of water. Soil 
pH within Redevelopment Block 44 ranges from 5.6 to 9.7 (see Appendix C). Average pH 
calculated as described in Section 4.3.2.5 is 7.3. Of 153 pH measurements for soil, only six were 
below 7.0. The predominantly above-neutral pH values measured in the vadose zone soil ·, 
samples indicate that site conditions do not favor leaching of these metals into · groundwater 
(see Appendix H). Although arsenic may be somewhat mobile fo the basic soils, its 
concentrations in groundwater have not exceeded Parcel E screening criteria. Concentrations of 
lead in groundwater also have not exceeded Parcel E screening criteria. Therefore, the migration 
of arsenic, copper, and lead from the vadose zone soils to groundwater appears limited. 

Nickel 

Nickel is readily weathered in soil environments and the nickel salts of nitrate, chloride, and 
sulfate are all water soluble and significant levels of these anions will enhance nickel mobility. 
In water, nickel may form soluble compounds with various ions, suggesting the· increased 
mobility of nickel. 

The extent of the 2004 nickel plume in groundwater is limited to the area of well IR12MW18A 
based on the maximum concentrations detected during the two most recent quarters of data in the 
RI data set for Redevelopment Block 44. The 2004 plume is estimated to be about 1,000 feet 
away from the shoreline. As a result, the potential for nickel-contaminated groundwater to reach 
the Bay waters is lqw. 

Volatile Organic Compounds 

1, 1-Dichloroethane 

1,1-DCA has high tendency to volatilize due to high vapor pressure. 1,1-DCA may biotransform 
- under both aerobic and anaerobic conditions however biodegradation under aerobic conditions is 

limited. 1,1-D,CA is expected to biodegrade because anaerobic conditions are present at or near 
the groundwater level at Redevelopment Block 44. 1,1-DCA is likely to move downgradient 
along with groundwater because it has (1) a high solubility in water and (2) a high tendency to 
readily migrate with flowing groundwater. 1,1-DCA concentrations in groundwater at two wells 
(IR12MW17A and IR12MW19A) appeared to decrease over time. As a result, the potential for / 
continued migration of 1,1-DCA with groundw:ater is limited . 
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Benzene 

i, 

Benzene is highly soluble and has a relatively high vapor pressure. Based on an average TOC 
content of 2.5 i(percent in soil from O to 10 feet bgs at Redevelopment Block 44, sorption of 
benzene to soil!! can be significant (see Section 4.2). However, the sorption of dissolved benzene 
to soils or aqu\fer materials is not expected to substantially affect its potential to migrate. The 
predominant s9il type in the vadose zone across Redevelopment Block 44 is Artificial Fill 

, comprising clayey and silty sand, gravel, and boulder fill. Therefore, the potential for chemicals 
· to reach the water table or migrate to air is high (see Section 4.2). The benzene exceedances in 
groundwater at Redevelopment Block 44 suggest that benzene may have migrated from soil to 

" ' 

groundwater. €:urrently, the direction of groundwater flow at Redevelopment Block 44 is toward 
the east. After:: the utility lines are removed, the groundwater flow direction may gradually shift 
toward the Bayi. However, the 2004 plume is about 800 feet away from the Bay and the potential 
for benzene to µiigrate toward the Bay is expected to be limited (see Figure 4-4). 

;r 

Naphthalene 

Naphthalene 'Yas detected at concentrations exceeding Parcel E screening criteria in a few 
samples collected from locations north of Building 600. Based on an average TOC content of 
2.5 percent in ~oil from O to 10 feet bgs at Redevelopment Block 44, the mobility of naphthalene 
in soil and sediments would be limited because it has (1) a low solubility in water, (2) a 
relatively low yapor pressure, and (3) a tendency to strongly sorb to organic in soil. As a result, 
naphthalene is hot expected to leach to groundwater at Redevelopment Block 44. ' ' ' 

Tetrachloroeth~ne 
'[ 

l 

Tetrachloroethene was detected at concentrations exceeding Parcel E screening criteria in 
groundwater iq samples from two wells (IR12MW13A and IR12MW19A). Tetrachloroethene 
con:centrationsi:have not exceeded screening criteria in samples from well IR12MW13A since 
2002. Tetrachloroethene concentrations have been decreasing over time at well IR12MW19A. 
Tetrachloroeth~ne is expected to remain qissolved in groundwater and be transported 
downgradient pecause of its high solubility (see Appendix H) .. Tetrachloroethene has a high 
tendency to volatilize because of high vapor pressure. Infiltration into groundwater is likely an 
important migration mechanism for tetrachloroethene at Redevelopment Block 44, although 
tetrachloroeth~he has a tendency to sorb to soils. The estimated 2004 tetrachloroethene plume is 
more than 1,oqb feet away from the Bay and is expected to remain stable in the future because of 
a decreasing ctjncentration trend (see Figure 4-4). 

,, 
1: 

ii 
Semivolatile Grganic Compounds 

!! 

Benzo(a)pyreri~ was detected in shallow soil, as well as in deeper depths (saturated soil) at 
concentrations]lexceeding Parcel E screening criteria; PAHs did not exceed screening criteria in 
groundwater. Based on an average TOC content of 2.5 percent in soil from O to 10 feet bgs at 
Redevelopmeri~ Block 44, the mobility of benzo(a)pyrene to soil would be very limited because 

• 

• 

it has (l) a very low solubility in water, (2) a low vapor pressure, and (3) a high tendency to • 
strongly sorb to organic carbon in soil. As a result, the potential for benzo(a)pyrehe to migrate 
from the vado~:e zone into groundwater is relatively low. 

II 
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Polychlorinated Biphenyls 

Aroclor-1260 was detected in surface (0 to 1_0 feet bgs) soil samples at concentrations exceeding 
Parcel E screening criteria at Redevelopment Block 44. Aroclor-1260 has very low solubility 
and low vapor pressure because of a high level of chlorination (see Appendix H) and a tendency 
to strongly sorb to organic carbon in soil. . As a result, the potential for Aroclor-1260 to migrate 
from the vadose zone into groundwater is relatively low: 

Total Petroleum Hydrocarbons 

· The detections of TPH noted for further evaluation are associated with TPH-gasoline, -diesel, 
and -motor oil range. Petroleum hydrocarbons are known to sorb to soil and have low to 
moderate solubilities in water. Based on the average TOC content of 2.5 percent in soil frorp. 
0 to 10 feet bgs at Redevelopment Block 44, the mobility ofTPH in soil is expected to be limited 
because of sorption to organic carbon in soil. As a result, it is expected that the migration of. 
petroleum hydrocarbons from soil to groundwater and the continued migration with groundwater 
would be limited. 

4.3. 7 Redevelopment Block 45 

This section summarizes the site characterization of Redevelopment Block 45, including the site 
history (see Section 4.3.7.1), the geology and hydrogeology (see Section 4.3.7.2), the nature and 
extent of chemicals in soil (see Section 4.3.7.3), the nature and extent of chemicals in 
groundwater (see Section 4.3.7.4), and the fate and transport of chemicals in soil and 
groundwater ,(see Section 4.3.7.5). The planned reuse for this block is research and 
development. No tenants are currently present on this redevelopment block. 

4.3.7.1 Site History 

Redevelopment Block 45 is located in the northern portion of Parcel E. This block includes four 
IR sites: all of IR-04, a portion of IR-12, and all of IR-56 and IR-72. Site features within 
Redevelopment Block 45 are shown on Figure 1-13. The subsections below discuss the history 
of each IR site (IR-04, IR-12, IR-56, and IR-72) within the boundaries of Redevelopment 
Block 45. 

4.3.7.1.1 IR-04 

IR-04 is located in the central portion of Redevelopment Block 45. IR-04 covers approximately 
5.2 acres and consists of the scrap yard and scrap material area (see Figure 1-13). 

Approximately 2 acres of IR-04 comprise the scrap yard and the scrap material area. The scrap 
yard is a rectangular area west of the intersection of Spear and Crisp Avenues and the scrap 
material area extends southwest of the scrap yard along a railroad spur. The southe~ portion of 
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Triple A Site 3 is within the scrap yard and extends approximately 130 feet north into IR-72. No • 
buildings are present on IR-04. A railroad spur runs the length of the site. 

1! 

From 1954 to 1974, the Navy operated the scrap yard at IR-04 (NEESA 1984). The Navy stored 
used submarine batteries, electrical capacitors, and steel at the scrap yard. In 1984, the Navy 
investigated th~ scrap 'yard as IAS Site 5 during the IAS conducted at HPS. According to the 
IAS, approximately 7,000 pounds of lead and copper residue, and up to 250 gallons of 
PCB-containing oil, may have been released onto the pavement and soil during the handling, 
crushing, and storage of batteries and electrical capacitors at the scrap yard (NEESA 1984). 

Triple A occupied HPS from May 1976 through June 1986. During Triple A's occupancy, scrap 
metal and other debris were stored at the scrap yard (HLA 1988d). An investigation by the 
SFDA indicat¢d that the debris included drums, pipe lagging, batteries, liquid wastes, and scrap 
metal (SFDA 1i[986). Stained soil was also observed at the site. 

In a 1984 aerial photograph, scrap material is visible along the railroad tracks southwest of the 
scrap yard, in' the scrap material area. Aerial photographs taken in the late 1970s show 
automobiles arld other unknown debris stored in this mostly unpaved area (HLA 1988d). · 

Portions of the IR-04 area are within the former Golden Gate Railroad Museum yard. The area 
is fenced and w,as used as a storage area for railroad cars and engines and other equipment. 

I' 

4.3.7.1.2 IR-12 

A portion of :[R-12 is located in the southwest portion of Redevelopment Block 45. The 
northeast half'bf IR-12, including the northern portion of Triple A Site 3 (also known as the 
salvage yard), .is located in Redevelopment Block 45 (see Figure 1-13). The remainder ofIR-12 
lies within Reqevelopment Block 44. 

The salvage yard was used by the Navy and Triple A to store equipment for reuse. Triple A 
allegedly engaged in scrap metal stripping operations involving electrical cable, pipe lagging, 
and motor vehlcles. Spilled oil and liquid chemicals were observed on the ground and some of 
these liquids ~ppeared to have run directly into a storm drain in the salvage yard. Drums, 
batteries, wire insulation, and asbestos lagging were also observed at the salvage yard while 
Triple A occugied HPS (SFDA 1986). 

I, 

4.3.7.1.3 'IR-56 

IR-56 is located in the northern portion of Redevelopment Block 45. IR-56 covers 
approximately!:4_3 acres and consists of the following site features (see Figure 1-13): 
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• • Building 809 

• Area West of Building 809 

• Railroad Yard Area 

Building 809 

Building 809 is located along the southern boundary of IR-56; therefore, it is considered part of 
IR-56. This building was constructed in 1943 and was formerly used as a lumber storehouse 
(PRC 1996c). Building 809 is constructed of wood and encompasses an area of 11,159 square 
feet (PRC 1996c ). In addition to lumber, other materials formerly stored in Building 809 include 
generators and drums and buckets of hydraulic fluids, bituminous solvent, and transmission fluid 
(ERM-West 1988). During the 1988 Fence-to-Fence Survey, materials observed in a storage 
area east of Building 809 consisted of a drum of cleaning solution, parts of a tank used to store 
PCBs, and storage tanks containing residual sand (ERM-West 1988). In June 2005, Building 
809 housed the Golden Gate Railroad Museum (Navy 2005b); railroad cars were displayed and 
restored in the building. Railroad car parts and restoration materials were stored in and around 
Building 809. As of June 2007, Building 809 was vacant (Tetra Tech 2007a). 

Area West of Building 809 

• The area west of Building 809 was part of an open storage yard area located primarily at IR-72. 

• 

Materials formerly stored in this area consisted of scrap metal, lumber, motors, batteries, 
hydraulic fluid, waste oil, propane, hydrochloric acid, and unlabeled drums of liquid 
(HLA 1994c). The storage yard area was covered with patchy asphalt and gravel, and surface 
spills and leaks were observ~d in this area (HLA 1994c). During the SA conducted in 1993, a 
shallow drainage trench containing oily liquid was observed about 250 feet west of Building 809; 
this trench led to a nearby storm drain (HLA 1994c ). In addition, an area of stained soil was 
observed on the ground surface about 100 feet west of Building 809 (HLA 1994c ). · 

Railroad Yard Area 

The railroad yard area at IR-56 was formerly used for transport and storage of lumber 
(PRC 1996c ). The historical uses of this area suggest the possible use of wood preservatives 
associated with lumber operations and railroad ties. The area. may also have been used to clean 
railroad parts with solvents. During the 1988 Fence~to-Fence Survey, two closed boxcars were 
observed along the railroad track near the northeast comer of Building 809; these boxcars were 
used to store an estimated 14,500 gallons of paints and solvents (ERM-West 1988). Surveyors 
noted evidence of paint leakage on the boxcar floors and a strong odor outside the boxcars 
(ERM-West 1988) . 
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4.3.7.1.4 IR-72 

IR-72 consists of a former storage yard and is located in the central portion of Redevelopment 
Block 45. IR-72 covers approximately 2. 7 acres and consists of the following site features 
within Redevelopment Block 45 (see Figure 1-13): 

• Building 810 

• Area West of Building 810 

• Building 811 

• USTs S-801 and S-802 

• Triple A Site 3 

Building 810 

Building 810 is a wooden building with a paved floor about 100 feet by 200 feet in size that is 
located along the southern boundary of IR-72. The building was constructed in 1943 
(PRC 1996c). Sometime between 1943 and 1974, the Navy used Building 810 as a storehouse 

• 

for paint and Qil (PRC 1996c). Between 1974 and 1988, commercial tenants used Building 810 • 
to store drums of liquid waste, including pesticides, herbicides, and corrosives (ERM-West 
1988). After 1988, Building 810 was used to temporarily store drums of investigation-derived 
waste (IDW) generated during HPS RI activities prior to their shipment off site for disposal. 
These drums dontained soil cuttings from HPS, as well as solvents, petroleum hydrocarbons, and 
acids; only a few minor spills were observed within Building 810 (HLA 1994c). Sometime after 
1993, the IDW storage area was moved to Building 130 at Parcel B; Building 810 is currently 
vacant. Along the north side of Building 810, a carport overhang covered an area used to store 
equipment, batteries, and drums of oil (HLA 1994c ). 

Area West of s·uildinq 81 O 

An open area west of Building 810 that is covered with patchy asphalt and gravel was used as a 
storage yard for scrap metal, lumber, motors, batteries, hydraulic fluid, waste_ oil, propane, 
hydrochloric acid, and unlabeled drums of liquid (HLA 1994c). Several drum storage sheds with 
wooden floors, one drum storage shed with an unpaved floor, and an AST used to store 
PCB-containing waste oil were present in the storage yard (HLA 1994c ). During the 1994 SA, 
surface spills •· and leaks were observed in the storage yard area. The AST was removed; 
however, the date of removal is unknown. 
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Building 811 

Building 811, a diesel station used to fuel train engines, is located in the northeastern portion of 
IR-72 about 110 feet east of Building 810. The building was constructed in 1943 and consists of 
a square, wooden, raised platform about 25 by 25 feet in dimension adjacent to a rail line 
(PRC 1996c). Building 811 is not currently in use. 

USTs S-801 and S802 

USTs S-801 and S-802 were located side-by-side south of Building 811 (PRC 1996c). Each 
10,000-gallon steel UST was used to store gasoline. The surface cover above the US Ts was soil. 
Because of their close proximity to an activ~ electrical substation, US Ts S-801 and S-802 could 
not be removed and were closed in place in 1991 during Phase I of the UST program at HPS. 

Triple A Site 3 

During its tenancy between 1976 and 1986, Triple A allegedly expanded the former Navy scrap 
yard area to· include a portion of IR-72 east of Building 810. During the 1986 SFDA 
investigation of Triple A's hazardous waste disposal practices, the scrap yard and the additional 
IR-72 area were designated as Triple A Site 3 . .Triple A allegedly used the scrap yard for storage 
of scrap metal, drums, batteries, asbestos-containing pipe lagging material, and liquid waste 
(SFDA 1986). Oil and other liquid wastes were reportedly spilled on the ground at Triple A 
Site 3; some of these liquid wastes apparently entered a storm drain at IR-72 (SFDA 1986). In 
addition, soil staining was observed at the site (SFDA 1986). 

4.3.7.2 Geology and Hydrogeo/ogy 

This section briefly discusses the main geplogical and hydrogeological features that exist beneath 
Redevelopment Block 45. A full description of geology and hydrogeology at Parcel E 1s 
presented in Section 3.4 and 3.5, respectively. 

Asphalt and concrete pavi_ng cover most of Redevelopment Block 45 except along the southern 
boundary, which is covered by gravel and broken asphalt with vegetation. From the surface 
downward, the geologic units at Redevelopment Block 45 consist of Artificial Fill, 
Undifferentiated Upper Sand Deposits, Bay Mud Deposits, Undifferentiated Sedimentary 
Deposits, and Franciscan Complex bedrock. 

Artificial Fill at Redevelopment Block 45 consists mainly of clayey and silty sand, sandy clays, 
gravel, and serpentinite boulder fill, and ranges from 13 to 30 feet thick. The Undifferen~iated 
Upper Sand Deposits consist of silty and poorly graded sand with shell fragments, and ranges 
from Oto 7 feet thick. The Bay Mud Deposits consist of fat clay, with varying proportions of 
sand and silt and minor amounts of shell fragments, that ranges from 0 to 20 feet thick and is 
absent in the.northeast portion of Redevelopment Block 45. The depth to bedrg_ck ranges from 4 
to 125 feet bgs. Bedrock consists of serpentinite of the Franciscan Complex. 
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The hydrostratigraphy beneath Redevelopment Block 45 consists of an A-aquifer, an aquitard, • 
and a B-aquifer. The A-aquifer consists of Artificial Fill and Upper Differentiated Sand 
Deposits. Bas¢d on average groundwater elevations measured in A-aquifer wells, the depth to 
groundwater iJ the A-aquifer ranges from 7.3 to 12.9 feet bgs throughout this redevelopment 
block. Grouridwater flow in the A-aquifer at Redevelopment Block 45 is generally east 
(see Figure 3-l!O). The groundwater flow direction in this' area is suspected to be influenced by 
pumping at sa!litary sewer Pump Station A. The B-aquifer is separated from the A-aquifer by 
the Bay Mud aquitard and low-permeable materials of Artificial Fill and is absent where bedrock 
is close to the ground surface along the northeast border of Redevelopment Block 45 
(see Figure 3-1!6). The general direction of groundwater flow for ,the B-aquifer is approximately 
southeast (see figures 3-12 and 3-13). 

4.3.7.3 ::Nature and Extent of Chemicals in Soil 

This section summarizes the evaluation of the nature and extent of chemicals in soil within the 
boundary of Redevelopment Block 45. The evaluation follows the approach for identifying 
chemicals and their spatfal extent descrioed in Section 4.1. 

4.3.7.3.1 ildentification and Spatial Distribution of Chemicals in Soil 
" :t 

This section ::summarizes the chemicals · identified in soil at Redevelopment Block 45. 
Approxi~atelyt 449 s~ples were collected at Redevelopment Block 45. Figure 4.3-?-1 shows 
the locat10ns "Yhere soil samples were collected from Redevelopment Block 45. S01l samples 
were analyzed: for metals (including hexavalent chromium), voes, SVOes (including PAHs), 
cyanide, pesticides, PeBs, and TPH. 

Tables 4.3.7-1!; and 4.3.7-2 present the summary statistics for chemicals that were detected at 
concentrations1:exceeding the residential soil screening criteria. Tables 4.3.7-1 presents statistics 
for 247 surfdce (0 to 10 feet bgs) soil samples; Tables 4.3.7-2 presents statistics for 
176 subsurfacci (deeper than 10 feet bgs) soil samples. Appendix e includes the complete soil 
data set used tq generate the summary statistics tables for this redevelopment block. 

The chemicals., detected in soil are described below by analytical group: metals, voes, SVbes, 
cyanide, pesticides, PeBs, and TPH. 

Metals 

The risk duet~ metals is primarily in the upper 10 feet of soil (see ApP,endix I); therefore, this 
discussion focuses on the data for metals in surface soil samples. Twenty-four metals were 
detected in soi1l samples collected from the surface to a depth of 10 feet bgs. Of the 24 metals 
detected, 13 rhetals were detected at concentrations exceeding the residential soil screening 
criteria. 
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The lateral extent of elevated concentrations of metals was evaluated to identify areas within 
Redevelopment Block 45 exceeding Parcel E residential screening criteria in soil. Figure 4.3.7-2 
shows the sampling locations where concentrations of metals exceeded Parcel E residential 
screening criteria and presents the elevated concentrations at each location. Concentrations of 
the metals exceeded the screening criteria in soil at the following contiguous sampling locations: 

• Northwest of Building 809 

• South of Building 810 (IR-04) 

• Northwest of Building 810 

• Northeast of Building 810 

Elevated concentrations of metals are found throughout Redevelopment Block 45, as shown on 
Figure 4.3.7-2. 

The area northwest of Building 809 was used to store materials including lumber, generators, 
drums and buckets of hydraulic fluids, bituminous solvent,. and transmission fluid (ERM-West 
1988). Site activities may have resulted in elevated concentrations of metals: The area south of 
Building 810 coincides with the scrap yard along a railroad spur. Activities related to operation 
of the scrap yard may have resulted in releases of metals. The area northwest of Building 810 
coincides with a storage yard for scrap metal, batteries, waste oil, PCB waste, and other materials 

" (HLA 1994c ). The storage practices may have resulted in elevated concentrations of metals. 
The area northeast of Building 810 coincides with the use of the railroad spur in IR-56. 

Volatile Organic Compounds 

Nineteen VOCs were detected in soil samples collected from the surface soil (0 to 10 feet bgs); 
no VOCs were detected at concentrations exceeding the Parcel E residential screening criteria. 
Fifteen VOCS were detected in soil samples collected deeper than 10 feet bgs; only naphthalene 
was detected at a concentration exceeding the Parcel E residential screening criteria, in one 
sample. As a result, the nature and extent of VOCs in soil at Redevelopment Block 45 is not 
discussed further in this section. 

Semivolatile Organic Compounds 

Twenty-two SVOCs were detected in one or more soil samples collected from the surface to 
10 feet bgs. However, only 8 of the 22 SVOCs were detected at concentrations exceeding 
Parcel E residential screening criteria, two of which exceeded the Parcel E industrial screening 
criteria.(see Tables 4.3.7-1). Fifteen SVOCs were detected in samples deeper than 10 feet bgs; 
however, only 6 of the 15 SVOCs were detected at concentrations exceeding Parcel E residential 
screening criteria; 3 SVOCs exceeded Parcel E industrial screening criteria (see Tables 4.3.7-2) . 
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The lateral ext~nt of elevated concentrations of SVOCs was evaluated to· identify areas within 
Redevelopment Block 45 where SVOCs exceeded Parcel E residential screening criteria in soil. 
Figure 4.3.7-3 'shows the sampling locations where concentrations of SVbCs exceeded Parcel E 
residential screening criteria and presents the elevated concentrations at each location. The 
SVOC concentrations exceeded screening criteria in soil at contiguous sampling locations 
northwest of !Building 810. SVOCs were detected at several isolated locations with 
concentrations exceeding the screening criteria; none of the results for isolated locations are 
indicative of a source area. 

The area nortijwest of Building 810 coincides with a storage yard for scrap metal, batteries, 
waste oil, PCB waste, and other materials (HLA 1994c ). The storage practices may have 
resulted in elevated concentrations of SVOCs. 

Cyanide 

Cyanide was d~tected in 28 percent of soil samples collected from surface soil (0 to 10 feet bgs ); 
however, none of the detected concentrations exceeded the .Parcel E residential screening 
criterion (see 'Fable 4.3.7-1). Cyanide was detected in two of nine soil samples collected deeper 
than 10 feet bgs (see Table 4.3.7-2); however, none of the detected concentrations exceeded the 
Parcel E residential screening criterion. As a result, the nature and extent of cyanide in soil at 
Redevelopment Block 45 is not discussed further in this section. 

Pe·sticides 

Thirteen pestiqides were detected in soil samples collected from surface soil (0 to 10 feet bgs ); 
however, onlyli dieldrin was detected in one sample at concentrations exceeding the Parcel E 
residential screening criterion (see Tables 4.3.7-1). Three pesticides were detected in soil 

I . 
samples collected deeper than 10 feet bgs (see Tables 4.3.7-2); however, none of the detected 
concentrations/!exceeded the Parcel E residential screening criteria (see Figure 4.3.7-4). As a 
result, the natqre and extent of pesticides in soil at Redevelopment Block 45. is not discussed 
further in this Jection. · · · 

Polychlorinate<!i Biphenyls 

Two PCBs wete detected in soil samples collected from surface soil (0 to 10 feet bgs); however, 
only one PC~ was detected at concentrations exceeding the Parcel E residential screening 
criteria (see Tables 4.3.7-1). One PCB was detected in one soil sample collected from greater 
than 10 feet pgs at a concentration exceeding the Parcel E residential screemng criteria 
(see Tables 43.7-2). 

The lateral extent of elevated concentrations of PCBs was evaluated to identify areas within 
Redevelopme~t Block 45 where PCBs exceeded Parcel E residential screening criteria in soil. 

• 

• 

Figure 4.3.7-4!1shows the sampling locations where concentrations of PCBs exceeded Parcel E · 
residential scieening criteria and presents the elevated concentrations at each location. • 
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Concentrations of PCBs exceeded the screening criteria in soil at contiguous sampling locations 
south of Building 810 (IR-04). •Concentrations at several isolated locations also exceeded the 
screening criteria; none of the isolated locations of PCBs indicates a source area. 

The area south of Building 810 coincides with the scrap yard along a railroad spur. Activities 
related to operation of the scrap yard may have resulted in releases of PCBs. 

Total Petroleum Hydrocarbons 

TPH concentrations exceeded the screening criteria in 13 samples; several of the locations ·were 
collocated with CERCLA chemicals. No free product was detected in monitoring wells within 
this redevelopment block (Tetra Tech 2002c). 

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within 
j 

R.edevelopment Bloc!<: 45 where TTPH exceeded the· soil source screening criterion in soil. · 
Figure 4.3.7.,.4 shows the sampling locations where concentrations of TTPH exceeded the soil 
source screening criterion and presents the elevated concentrations at each location. 
Concentrations of TTPH exceeded the screening criteria in soil at contiguous sampling locations 
along the southern border of Redevelopment Block 45. , 

This area (the southern border of Redevelopment Block 45) has elevated concentrations of 
TTPH, though it is not collocated with the areas with elevated concentrations of metals, SVOCs, 
or PCBs and is addressed under the Navy's TPH program as CAA6. The TPH concentration at 
one isolated location is associated with CAAlO. · Concentrations at three isolated locations 
outside these CAAs also exceeded the screening criteria. The non-CAA isolated concentrations 
are collocated with metals and PCBs. 

4.3.7.3.2 Extent of Chemicals in Soil 

Five areas were identified within Redevelopment Block 45 where concentrations of chemicals in 
soil at contiguous sampling locations exceeded Parcel E residential screening criteria: 

• Area northwest of Building 809: metals and SVOCs (see Figures 4.3.7-2 and 4.3.7-3) 

• Area northwest of Building 810: metals, SVOCs and pesticides (see Figures 4.3.7-2, 
4.3.7-3, and 4.3.7-4) 

• Area south of Building 810: metals and PCBs (see Figures 4.3.7-2 and 4.3.7-4) 

• Area northeast of Building 810: metals and SVOCs (see Figures 4.3.7-2 and 4.3.7-3) 

• Southern border of Redevelopment Block ~5: TTPH (see Figure 4.3.7-4) 
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The area northtest of Building 809 was formerly used to store lumber (HLA 1994c). In addition • 
to lumber, other materials formerly stored in Building 809 included generators and drums and 
buckets of hydraulic fluids, bituminous solvent, and transmission fluid (ERM-West 1988). Site 
activities may ftave resulted in elevated concentrations of metals and SVOCs. The estimated size 

I 

of the area is '250 feet (east-west) by 175 feet (north-south). The depth to groundwater is 
12.9 feet bgs. 

The area northwest of Building 810 coincides with a storage yard for scrap metal, batteries, 
waste oil, PC:~ waste, and other materials (HLA 1994c ). The storage practices may have 
resulted in elevated concentrations of metals, SVOCs, and pesticides. The estimated size of the 
area is 150 feet ( east-west) by 100 feet (north-south). The depth to groundwater is 8.6 feet bgs. 

The area south of Building 810 coincides with the scrap yard along a railroad spur in IR-04. 
Activities related to operation of the scrap yard may have resulted in releases of metals, SVOCs, 
and PCBs. It i's assumed that the area exceeding Parcel E screening criteria is primarily located 
along the railroad spur. The estimated size of the area is 600 feet ( east-west) by 100 feet (north
south). The depth to groundwater is 8.6 feet bgs. 

The area northeast of Building 810 coincides with the use of the railroad spur in IR-56. The 
estimated size: of the area is 200 feet (east-west) by 100 feet (north-south). The depth to 
groundwater is1

! 8.6 feet bgs. ' 

The southern ~prder of Redevelopment Block 45 has elevated concentrations of TTPH, though it • 
is not collocated with the areas with elevated concentrations of metals, SVOCs, or PCBs and is 
addressed under the Navy's TPH program as CAA6. 

! 

4.3.7.4 Nature and Extent of Chemicals in Groundwater 

This section summarizes the evaluation of the nature and extent of chemicals detected in 
groundwater samples collected from monitoring wells associated with Redevelopment Block 45. 
Figure 4.3.7-~ shows the locations of the groundwater monitoring wells associated with 
Redevelopment Block 45 where groundwater samples were collected for this evaluation. .· 

Table 4.3.7-3 presents the summary statistics for chemicals that were detected in samples 
collected from: the A-aquifer wells. No B-aquifer wells or bedrock water-bearing zone wells are 
associated wit~ Redevelopment Block 45. Chemicals that were retained for evaluation based on 
consideration 0f the factors described in Section 4.1.2.2 are shaded and shown in bold font in this 
table. Appendjx D includes the complete groundwater data set for this redevelopment block. 

4.3.7.4.1 11 Chemicals in A-Aquifer Groundwater 

Fifteen A-aquifer wells· are associated with Redevelopment Block 45 (see Figure 4.3.7-5), 
II 

including 2 wells located just outside the northwestern and southeastern border of the • 
redevelopment block. Groundwater samples collected from the A-aquifer wells were analyzed 

• I 
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for metals (including hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and 
TPH. Cyanide was not detected in any groundwater samples collect~d from these A-aquifer 
wells; therefore, this chemical is not discussed further in this section. 

The chemic~ls that were detected in groundwater samples collected from the A-aquifer are 
evaluated below by analytical group: metals, VOCs, SVOCs, pesticides, PCBs, and TPH. 

Metals 

Samples collected from the A-aquifer wells associated with Redevelopment Block 45 were 
analyzed for metals during one or more rounds of sampling; 23 metals were detected. Of the 
23 metals detected, 6 metals (arsenic, cadmium, copper, lead, nickel, and zinc) exceeded the 
appropriate screening criterion (surface water criteria, or HGALs if than surface water criteria). 
The spatial and temporal distributions of these six metals are discussed below. 

• Arsenic exceeded its surface water criterion (36 µg/L) and its HGAL (27.34 µg/L) in 
only one groundwater sample, collected from IR12MW21A in September 1992, with 
a concentration of 3 7.4 µg/L. This well is located approximately 1,100 feet from the 
Bay. Arsenic was not detected (less than 3 µg/L) in the two subsequent samples 
collected from IR12MW21A in April and May 1996. 

• Cadmium exceeded its surface water criterion (8.8 µg/L) and its HGAL (5.08 µg/L) 
in only one groundwater sample, collected from IR04MW40A in 1991, with a 
concentration of 13 µg/L. This well is located approximately 1,000 feet from the 
Bay. Cadmium was not detected above a concentration of 2.57 µg/L in the five 
subsequent samples collected from IR04MW40A from February 1992 to September 
2002. . 

• Copper exceeded its surface water criterion (3.1 µg/L) and its HGAL (28.04 µg/L) in 
. only one groundwater sample, collected from P A50MW1 0A in 1996, with a 

concentration of 275 µg/L (248 µg/L in the duplicated sample). This well is located 
approximately 1,600 feet from the Bay. Copper was not detected above a 
concentration of 8 µg/L in the three subsequent samples collected from well 
PA50MW10A (in March 2001, July 2002, and September 2002). 

• Lead exceeded its surface water criterion (5.6 µg/L) and its HGAL (14.44 µg/L) in 2 
of 52 groundwater samples. The two exceedances were detected in samples collected 
from well IR04MW40A in February 1992 (15.4 µg/L) andwell PA50MW10A in 
November 1996 (133 µg/L in the original sample and 81.6 µg/L in the duplicate 
sample). These wells are both located over 1,000 feet from the Bay. Lead was only 
detected in one of the subsequent four samples collected from well IR04MW40A 
from 1992 to 2002, at an estimated concentration of0.142 µg/L. Lead was not 
detected in the subsequent three samples collected from well PA50MW1 0A in 2001 
and 2002 . 
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• Nicfel exceeded its surface water criterion (8.2 µg/L) and its HGAL (96.48 µg/L) in • 
onlx one groundwater sample, collected from IR04MW40A in November 1991 
(25Q µg/L in the original sample and 302 µg/L in the duplicate sample). This well is 
located approximately 1,100 feet from the Bay. Nickel was not detected above 
56.5 µg/L in the subsequent five samples collected from well IR04MW40A (from 
February 1992 through September 2002). 

• Zinc exceeded its surface water criterion (81 µg/L) and its HGAL (75.68 µg/L) in 
only one groundwater sample, collected from PA50MW10A in November 1996 
(396 µg/L in the original sample and 344 µg/L in the duplicate sample). This well is 
lodted approximately 1,600 feet from the Bay. Zinc was not detected above 
4.3 µg/L in the subsequent three samples collected from well P A50MW1 0A (in 
March 2001, July 2002, and September 2002). 

Metals in A-aquifer groundwater at Redevelopment Block 45 are not discussed further in this 
section. 

Volatile Organib Compounds 
!I 
I 

Samples collected from the A-aquifer wells associated with Redevelopment Block 45 were 
analyzed for voes during one or more rounds of sampling; 23 VOCs were detected. Of the 
23 voes detected, 7 VOCs (1,4-DCB, benzene, chloroform, isopropylbenzene, naphthalene, • 
P~E, and TeE) exceeded at least one of the appropriate screening criteria (vapor intrusion and 
surface water criteria). The spatial and temporal distributions of these seven voes are discussed 
below. 

• 1,4~DeB exceeded its vapor intrusion criterion (2.1 µg/L) in only one groundwater 
sam'.ple, collected from well IR12MW14A in June 2002, with a concentration of 
19 µg/L. 1,4-DeB was not detected above in 0.5 µg/L in any of the four subsequent 
samples collected from this well (from September 2002 through December 2004). 

• Berizene exceeded its vapor intrusion criterion (0.3 7 µg/L) in 5 of 86 groundwater 
saniples collected from 3 A-aquifer wells (IR12MW15A, IR12MW21A, and 
IR5'.'.6MW39A). Benzene was detected at concentration of 1.3 µg/L in a sample 
collected from well IR12MW15A in September 2002 (1.2 µg/L in the duplicate 
sample), but was not detected in the preceding three samples collected from this well 
in 1991, 1992, and 2002. Benzene was detected twice in samples collected from well 
IR12MW21A (April and May 1996), but was not detected in the only subsequent 
saniple collected from this well in April 2002. Benzene has most frequently been 
det6cted in samples collected from well IR56MW39A (five times), although detected 
be~ene concentrations in the seven samples collected from this well subsequent to 
19~:6 have not exceeded the vapor intrusion criteria. · 

,, 
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• Chloroform exceeded its vapor intrusion criterion (0. 7 µg/L) in 2 of 84 groundwater 
samples from A-aquifer wells IR74MW01A (0.8 µg/L) and PA50MW10A (2 µg/L), 
both in November 1996. Chloroform has not been detected above the 0.5 µg/L in the 
three subsequent samples collected from well IR74MW01A in 2004, or the three 
subsequent samples collected from well PA50MW1 0A in 2001 and 2002. 

• Isopropylbenzene exceeded its vapor intrusion criterion (7.8 µg/L) in only one 
groundwater sample, collected from well IR56MW39A in August 2002, with'a 
concentration of 12.µg/L. Isopropylbenzene was detected at an estimated 
concentration of 2.5 µg/L in the only subsequent sample collected from this well in 
September 2002. 

• Naphthalene exceeded its vapor intrusion criterion (3.6 µg/L) in 2 of 54 groundwater 
samples, collected from well IR56MW39A in November 1994 and March 1996, with 
concentrations of 15 and 27 µg/L. Naphthalene was not detected in any of the four 
subsequent samples collected from this well (from May 1996 through November 
2004). 

• PCE exceeded its vapor intrusion criterion (0.54 µg/L) in only one groundwater 
sample, collected from well IR12MW14A in June 2002, with a concentration of 
56 µg/L. PCE was not detected in any of the four subsequent samples collected from 
this well from September 2002 through December 2004. The 2004 PCE groundwater 
plume in,Redevelopment Block 45, shown on Figure 4-4, was defined by the extent 
of PCE based on the 2004 quarterly groundwater monitoring data (see Table 4-4). 
The 2004 PCE plume in this area is discussed further in Section 4.3.6.4 for 
Redevelopment Block 44. 

• TCE exceeded its vapor intrusion criterion (2.9 µg/L) in 15 of 84 groundwater 
samples collected from 4 A-aquifer wells (IR04MW37A, IR04MW39A, 
IR12MW14A, and IR74MW01A), with concentrations ranging from 3.3 to 10.3 µg/L. 
TCE detections in samples collected from well IR04MW39A have not exceeded the 
vapor intrusion criteria since 1992. TCE was detected at a concentration of 3. 7 µg/L 
in the June 2002 sample collected from well IR12MW14A, but was not detected in 
the subsequent four samples collected from this well from September 2002 through 
December 2004. The table on the following page summarizes the analytical results 
for TCE in samples collected from the remaining two wells, with the vapor intrusion 
criterion exceedances highlighted in bold . 
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Sampling Location Sample Date 

IR04MW37A 11-21-1991 

02-14-1992 
06-15-1992 
03-21-2001 

07-18-2002 
09-10-2002 

06-15-2004 
09-14-2004 
12-01-2004 

IR74MW01A 07-12~1996 

09-04-1996 
11-15-1996 
06-16-2004 

09-14-2004 

11-22-2004 

TCE 
. (1,19/L) 

5 
7.87 

5. 

6 
4 

3.8 
3.8 
4.9 
7 

3 
0.5 
2 

3.7 
3.4 
3.3 

Qualifier 

u 

J 
u 

The 2004 TCE groundwater plumes in Redevelopment Block 45, shown on 
Figure 4-4, were defined by the extent ofTCE based on the 2004 quarterly 
groundwater monitoring data (see Table 4-4). The 2004 analytical results indicated 
thatthe plumes are limited to areas around wells IR04MW37A and IR74MW01A. 

Monitoring well IR04MW37A is about 50 feet east of Building 810 and 20 feet north 
of tne railroad tracks at IR-04. The source ofTCE in this area is likely the historical 
use bf solvents along the railroad spur for cleaning metal parts. 

Mofotoring well IR74MW01A is located south of the IR-74 boundary in IR-56. The 
source ofTCE at well IR74MW01 is unknown but may be related to former railroad 
yar4 activities (such as the use and storage of solvents for degreasing train parts) and 
to boxcars stored in this area. The enclosed boxcar observed near the northeast 

,, 

corner of Building 809 during the Fence-to-Fence Survey reportedly contained 
lea~ing solvent and paint containers (ERM-West 1988). 

TCE in A-aquifer groundwater at Redevelopment Block 45 is discussed further m 
Section 4.3.7.4'2. 

Semivolatile Organic Compounds 

Samples collected from the A-aquifer wells associated with Redevelopment Block 45 were 
analyzed for SVOCs during one or more rounds of sampling; 10 SVOCs were detected. Of the 
10 SVOCs detected, two (fluorene and phenanthrene) exceeded at least one of the appropriate 
screening criteria (vapor intrusion and surface water criteria). The spatial and temporal 
distributions of these two SVOCs are discussed below. 

! 
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• Fluorene exceeded its surface water criteria (60 µg/L) in only 1 of 54 groundwater 
samples.' The single exceedance (100 µg/L) was detected in a sample collected from 
well IR12MW21A in August 1992. Fluorene was not detected in the subsequent 
three samples collected from this well in Septembe! 1992, April 1996, and May 1996. 

• Phenanthrene exceeded its surface water criteria (60 µg/L) in only 1 of 54 
groundwater samples. The single exceedance (210 µg/L) was detected in a sample 

. \ 

collected from well IR12MW21A in August 1992. Phenanthrene was not detected in 
the subsequent three samples collected from this well in September 1992, April 1996, 
and May 1996. 

I 
As a result, SVOCs in. A-aquifer groundwater at Redevelopment Block 45 are not discussed 
further in this section. · 

Pesticides 

Samples collected from the A-aquifer wells associated with Redevelopment Block 45 were 
analyzed for pesticides during one or more rounds of sampling; one pesticide (Endosulfan I) was 
detected (see Table 4.3.7-3). The one pesticide detection did not exceed the appropriate 
screening criteria (surface water criteria); therefore, pesticides are not discussed further in this 
section . 

Polychlorinated Biphenyls 

Samples collected from the A-aquifer wells associated with Redevelopment Block 45 were 
analyzed for PCBs during one or more rounds of sampling with only one detection 
(Aroclor-1260) in 47 samples. The single PCB detection (0.2 µg/L at well IR72MW32A) 
exceeded the surface water criterion (0.03 µg/L), which is less than the reported detection limits 
(ranging from 0.1 to 10 µg/L). This detection was qualified as estimated because the 
concentration was detected below the PQL. Aroclor-1260 was not detected in the two preceding 
samples collected from this well in November 1995 and March 1996, or in the only subsequent 
sample collected from this well in March 2001. As a result, PCBs in A-aquifer groundwater at 
Redevelopment Block 45 are not discussed further in this section. 

Total Petroleum Hydrocarbons 

Samples collected from the A-aquifer wells associated with Redevelopment Block 45 were 
analyzed for TPH products during one or more rounds of sampling. TPH-g, TPH-d, and 

. TPH-mo were detected in groundwater samples collected from three, four, and five A-aquifer 
wells, respectively. The maximum concentrations detected of each_TPH range varied from 5,900 
to 390,000 µg/L (see Table 4.3.7-3). Only TPH-d was detected at a concentration exceeding the 
TPH screening criteria for groundwater. The spatial and temporal distribution of this TPH 
product is discussed below . 
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TPH-d exceedbd the TPH screening criterion for groundwater (20,000 µg/L) in only one 
groundwater sample, collected from well IR12MW21A in September 1992 (390,000 µg/L). This 
sample also coritained a TPH-g concentration of 10,000 µg/L, resulting in a TTPH concentration 

1 . 

of 400,000 µg/L. TPH-d and TPH-g concentrations in subsequent samples collected from this 
well in April and May 1996 were ail below 3,500 µg/L, with TTPH concentrations of 4,800 µg/L 
in April 1996 ~pd 4,400 µg/L in May 1996. As a result, TPH products in A-aquifer groundwater 
at Redevelopment Block 45 are not discussed further in this section. 

4.3.7.4.2 Extent of Chemicals in Groundwater 

The screening process identified two 2004 groundwater plumes within Redevelopment Block 45 
where concentrations of chemicals in A-aquifer groundwater consistently exceeded Parcel E 
screening criteria: 

• Monitoring well IR04MW37A: TCE (see Figure 4-4 and Table 4-4) 

• Mohitoring well IR74MW01A: TCE (see Figure 4-4 and Table 4-4) 

The source of if CE at well IR04MW3 7 A is likely the past us.e of solvents along the railroad spur 
for cleaning metal parts. The source of TCE at well IR74MW01 is unknown but may be related 
to former railroad yard activities (such as the use and storage of solvents for degreasing train 

I • 

parts) and to b¢xcars stored in this area. 

4.3.7.5 Contaminant Fate and Transport Evaluation 

As described in Sections 4.3.7.3 and 4.3.7.4, five areas were identified where soil sampling 
I 

results exceeqed Parcel E soil screening criteria and two wells were identified where 
groundwater 1lsainpling results exceeded Parcel E groundwater screening criteria in 
Redevelopmerit Block 45. Chemicals identified in areas exceeding Parcel E screening criteria in 
soil are metali; SVOCs; PCBs; and TPH. Only one VOC (TCE) was identified in groundwater 
at concentrations exceeding Parcel E screening criteria based on the most recent sampling results 
in the RI data:; set. The persistence and mobility of these chemicals in soil and groundwater is 
discussed belo~. 

Metals 

The mobility of arsenic, copper, and lead is highly dependant on soil pH and infiltration of water. 
Soil pH withitj Redevelopment Block 45 ranges from 5.4 to 11.7 (see Appendix C). Average pH 
calculated as described in Section 4.3.2.5 is 7.1. Of 199 soil pH measurements, only nine were 
below 7.0. 'fhe predominantly above-neutral pH values measured in the vadose zone soil 
samples indicate that site conditions do not favor leaching of these metals into groundwater 
(see Appendix H). Although arsenic may be somewhat mobile in the basic soils, its 

• 

• 

concentration~ in groundwater have not exceeded Parcel E screening criteria. Concentrations of • 
copper and le~d in groundwater also have not exceeded Parcel E screening criteria. Therefore, 
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the migration of arsenic, copper, and lead from the vadose zone soils to' groundwater appears 
. . 

limited. 

Volatile Organic Compounds 

TCE was consistently detected atconcentrations exceeding Parcel E screening criteria in samples 
from wells IR04MW37A and IR74MW01A. 

TCE is highly soluble and has a relatively high vapor pressure. Thus, TCE is expected to 
volatilize or be carried along in the groundwater. However, site conditions at Redevelopment 
Block 45 appear to be favorable for degradation of TCE, as demonstrated by the presence of its· 
degradation products (cis-1,2-DCE and trans-1,2-DCE) at well IR04MW37A. TCE degrades 
into cis-1,2-DCE through biodegradation, while TCE degrades into trans-1,2-DCE abiotically. 
As a result, migration of TCE from groundwater to the atmosphere is expected to be very limited 
at Redevelopment Block 45. The migration of TCE from groundwater to the Bay does not pose 
any risk because TCE concentrations are much lower than the surface water criteria. 

Semivolatile Organic Compounds 

SVOCs present in soils identified for further evaluation include benzo(a)pyrene and 
. benzo(b )fluoranthene. Both of these chemicals are strongly sorbed to soils, have low solubilities 
in water, and low volatilization potential (see Appendix H). As a result, the potential for these 
chemicals to migrate from the vadose zone into groundwater is relatively low. 

Polychlorinated Biphenyls 

PCBs present in soils identified for further evaluation include Aroclor-1260. Aroclor-1260 was 
detected in surface (0 to 10 feet bgs) soil samples at concentrations exceeding Parcel E screening 
criteria 1;1t Redevelopment Block 45. Aroclor-1260 has very low solubility and low vapor 
pressure because of a high level of chlorination (see Appendix H). As a result, the potential for 
Aroclor-1260 to migrate from the vadose zone into groundwater is relatively low. 

Total Petroleum Hydrocarbons 

The detections of TPH that were noted for further evaluation in soil are associated with TPH-g, 
TPH-d, and TPH-mo range. Petroleum hydrocarbons are known to strongly sorb to soil and have 
low solubility in water. As a result, it is expected that the migration of petroleum hydrocarbons 
from soil to groundwater and the continued migration with groundwater would be limited. 

4.3.8 Redevelopment Block EMl-1 

This section summarizes the site characterization of Redevelopment Block EOS-1, including the 
site history (see Section 4.3.8.1), the geology and hydrogeology (see Section 4.3.8.2), the nature 
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and extent of chemicals in soil (see Section 4.3.8.3), the nature and extent of chemicals in 
groundwater (~ee Section 4.3.8.4), and the fate and transport of chemicals in soil and 
groundwater (see Section 4.3.8.5). The planned reuse for this redevelopment block is 
maritime/industrial. No tenants are currently present on this redevelopment block. 

4.3.8.1 Site History 

· Redevelopment Block EMI-1 is located in the southern portion of Parcel E. This redevelopment 
block includes

1
portions of seven IR sites: IR-02 Central, IR-02 Southeast, IR-11/14/15, IR-38, 

IR-40, IR-54, _1:and IR-73. Site features within Redevelopment Block EMI-1 are shown on 
Figure 1-13. "!'he subsections below discuss the historical uses of each IR site within the 
boundaries of Redevelopment Block EMI-1. 

4.3.8.1.1 IR-02 Central 

IR-02 Central .covers approximately 18 acres along the southern shoreline of Parcel E. IR-02 
Central extends into Redevelopment Blocks 44, EMI-1, EOS-1, EOS-2, and EOS-3. The 
northeast portibn of IR-02 Central lies within Redevelopment Block EMI-1, and includes the 
northern portion of Triple A Site 17, the former oil reclamation ponds (see Figure 1-13). 
However, the actual ponds were located in EOS-2, and are discussed in more detail in 
Section 4.3.10. 

4.3.8.1.2 IR-02 Southeast 

The eastern portion of IR-02 Southeast is located in the southern portion of Redevelopment 
Block EMI-1. Most of IR-02 Southeast lies within Redevelopment Block EOS-3. 
IR-02 Southeast covers approximately 9 acres and consists of the Bum. Disposal Area 
(see_Figure 1-13). 

The southeastern portion of IR-02 Southeast was formerly the site of a bum disposal area for 
domestic refuse. From 1945 to 1948, the Navy operated an open, I-acre bum disposal area for 
domestic garbage and refuse-type wastes (NEESA 1984). Approximately 23,000 tons of 
domestic solidi waste was estimated to have been disposed of and incinerated at IR-02 Southeast 
during this 3-year period. Although trash was burned daily, significantly reducing the volume of 
solid waste in the site, some solid waste may have been disposed of at IR-02 Southeast without 
burning (NEE~A 1984). The bum disposal area was closed in 1948 because odor and smoke 
affected an adjacent Navy housing complex. Upon closure in 1948, the bum disposal area was 
graded and covered with fill (NEESA 1984). 
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4.3.8.1.3 IR-11/14/15 
,\ 

IR-11/14/15 is located in the central portion of Redevelopment Block EMI-1. IR-11/14/15 lies 
primarily within Redevelopment Block EMI-1, the remainder lies. within · Redevelopment 
Blocks 40 and 41. IR-11/14/15 covers approximately 8.2 acres and consists of the following site 
features within Redevelopment Block EMI-1 (see Figure 1-13): 

• Buildings 506, 510, 510A, and 529 

• . Oily Waste Ponds (Triple A Site 13) 

• Oily Liquid Waste Disposal Area (Triple A Sites 6 and 7) 

• Incineration Tank 

• Building 521 (Power Plant) 

Buildings 506, 510, 51 QA and 529 

Buildings 506, 510, 51 0A, and 529 were occupied by NRDL in the early 1950s. Buildings 506, 
510, and 51 0A were used as laboratories. Building 529 was used for radioisotope storage and 
housed a generator. The exact construction and demolition dates of these buildings are 
unknown. However, review of aerial photographs indicated that the buildings were likely 
constructed. prior to 1950 and demolished sometime in the 1970s (PRC 1996c). With the 
exception of Building 529, operations in these buildings were moved to Building 815 or newer 
facilities in 1955; most areas in Buildings 506, 510, and 510A were decontaminated at that time. 

Between December 1969 and January 1970, all of the former NRDL buildings were inspected 
and cleared by the AEC for unrestricted use (Tetra Tech, LFR, and U&A 1997). To confirm that 
residual radioactive materials associated with former NRDL -operations were not present, a 
radiation survey of surface soil in the vicinity of the former NRDL buildings was performed 
during the Phase III radiation investigation. Residual radiological contamination was not 
detected at the ground surface during this survey; however, an anomaly was detected near 
Buildings 506 and 529. The New World Technology Phase V investigation found contaminated 
underground piping in this area. Remediation of the radiologically impacted areas was 
recommended in the Final Historical 'Radiological Assessment (RASO 2004) and will be 
addressed under the Navy's radiological program. 

Oily Waste Ponds 
/ 

Triple A Site 13 was identified in 19'86 during the SFDA investigation of Triple A hazardous 
waste disposal practices. The oily waste ponds area (Triple A Site 13) is a fenced area northwest 
of Building 521. The area was originally used for military housing beginning sometime around 
1946; the buildings were tom down in 1976 or 1977 (HLA 1993). Sometime between 1976 and -
1986, Triple A allegedly used former Tank S-505 (located in IR-02 Southeast) to store waste oil 
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DHS 1988). A hose from the pumping manifold of former Tank S-505 in IR-02 Southeast was • 
laid across "J" Street to discharge waste from the tank to two waste oil ponds in this area 
(SFDA 1986). j Triple A allegedly discharged oily liquid wastes to the ground in this area, and 
the ground wa~ visibly stained. In April 1986, ponds of oily wastewater were observed in this 
area (HLA 198'9b, 1989c ). 

f 

Oily Liquid Waste Disposa_l Area 

The oily liquid' waste disposal area, for the purposes of this RI Report, is in the northwestern half 
of IR-11/14/15. The oily liquid waste disposal area includes Triple A Sites 6 and 7. In 1946, 
this area consisted of housing, a movie theater, a dental clinic, a ship's dispensary, and the 
women office~s' club (HLA 1993). Review of aerial photographs indicated that all buildings 
were tom dowh by 1970 (PRC 1996c). Triple A allegedly disposed of oily waste and salvage 
waste into a ~lly reportedly in an open area between Buildings 505 and 521 (SFDA 1986). The 
gully was repdrtedly filled with sandblast waste at a later date. The location of the gully is not 
apparent from ~xisting surface conditions or from available aerial photographs (HLA 1990c). In 
addition, Triple A reportedly disposed of oil and other wastes mixed with water onto the ground; 
drums, transformers, and chemical canisters were also reportedly dumped at the site (Triple A 
Sites 6 and 7) (SFDA 1986). The oily wastes either were pumped by hose directly from former 
Tank S-505 in IR-02 Southeast or were pumped from a vacuum truck onto the ground 
(SFDA 1986). In 1988, no indications of surface disposal of hazardous wastes were apparent 
(HLA 1989b ) .. 

:• 

Incineration Tank 
![ 
·, 

The incineratiqn tank area is northeast of Building 521 (Triple A Site 12). In April' 1986, a tank 
of unknown volume, two trashcans, and a dumpster were observed in the area northeast of 

I 

Building 521 ([riple A Site 12) (HLA 1989c). The tank was apparently used as an incinerator, 
and staining ~as visible on the ground around the tank (SFDA 1986). The types of materials 
burned at this site are unknown (HLA 1994e). On April 4, 1986, trashcans and a dumpster were 
observed fo contain copper plates, circuit boards, X-ray film, and miscellaneous trash 
(HLA 1989c ). : The tank was reportedly removed from the site in mid-July 1986, but staining was 
still visible on:

1

th,e ground (HLA 1989c). No indication of surface disposal was observed in 1988 
(HLA 1989b ).!: The dumpster and trashcans were later removed, and the time of removal is 
unknown (HL4, 1990c ). 

!1 

ii 

. Building 521 (Power Plant) 
I 

• 

Building 521 is a 75- by 75- by 30-foot inactive structure in the south comer of IR-11/14/15. 
Construction Hegan on Building 521 in 1948 and was completed in 1949. Building 521 has a 
concrete floor :and contains large boilers and electrical switches, trenches for utility lines, several 
offices, and alocker room (HLA 1994b). From 1950 to 1969, Building 521 housed a high
pressure boil~r power plant that burned fuel oil, used by the Navy to generate steam 
(NEESA 1984). The Navy used a fuel distribution line system (IR-47) to transport fuel from • 
Berth 29 in Parcel D to Building 521 and former Tank S-505 (SFDA 1986). West of 
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• Building 521 was a former water softening treatment plant and steam condenser used to prevent 
scaling in the steam line system (HLA 1988b). 

Waste asbestos, battery acids, and chemical containers have been stored at Building ~21 since 
the building was shut down from use as a power plant in 1969 (NEESA 1984). In 1984, an 
estimated 2 cubic yards of asbestos-containing insulation used to insulate the steam generation 
system was.observed on the ground outside Building 521 (PRC 1990). In addition, 15 5-gallon 
chemical containers labeled as xylenes, metal conditioner, and paint were stored on a concrete 
pad southeast of the former power plarit (NEESA 1984; EMCON 1987b ). 

The IAS recommended removal of waste asbestos and abandoned containers outside 
Building 521. Between April and September 1990, seven tanks with asbestos insulation from the 
water softening treatment area and associated piping were encapsulated and removed. In 
addition, asbestos insulation ~round the main water-softening tank and piping connecting the 
main water-softening tank to Building 521 were removed in 1990 (PRC 1990). 

Triple A is suspected of having used the steam line system (IR-45) and fuel distribution line 
system (IR-47) to transport waste oil from Berth 29 in Parcel D to Building 521 and former 
Tank S-505 (SFDA 1986). Triple A was also suspected ofusing the steam line system and fuel 
distribution line to transport waste oil from former Tank S-505 to the former oil reclamation 
ponds (IR-03) (SFDA 1986). 

• An exploratory excavation (EE-18) was completed in early 1997 to remediate metals in soil in 
the area with a leaking drum northwest of Building 521. The area northwest of Building 521 had 
stained soil and concrete. The excavation consisted of removing approximately 56 cubic yards 
of soil to a depth of 6 feet bgs (Tetra Tech, LFR, and U&A 1997). 

• 

4.3.8.1.4 IR-38 

A portion of IR-38 is located in the northeastern: portion of Redevelopment Block EMI-1. Most 
of IR-38 lies within Redevelopment Blocks 40 and 41. The portion of IR-38 that lies within 
Redevelopment Block EMI-1 consists of the area east of Buildings 508 and 509. Building 508 
was used by the NRDL as a biological laboratory, and Building 509 was used by the NRDL to 
perform irradiation activities. A complete description of IR-38 is provided in Section 4.3.4.1.2 
as part of Redevelopment Block 41. 

4.3.8.1.5 IR-40 

IR-40 is located on Pier 2 in the southern portion of Redevelopment Block EMI-1 
(see Figure 1-3). No soil exists at IR-40; therefore, no soil or groundwater samples were 
collected at IR-40. IR-40 lies entirely within Redevelopment Block EMI-1, and consists of the 
following site features: 
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• Building 527 

• Pier 2 

Building 527 

Building 527, which is located approximately 640 feet out on Pier 2, was used by the Navy as an 
electrical substation. The floor, walls, and ceiling of this building are constructed entirely of 
reinforced concrete. The building is 17 feet by 24 feet in size and is 8 to 10 feet high. No floor 
drains or areas near the base of the walls are present where oil spills could migrate outside the 
building. In 1988, three electrical transformers were observed in Building 527 and one of the 
transformers was observed to be leaking PCB-laden oil from its drain valve to the floor 
(HLA 1990b ). According to the Basewide Environmental Baseline Survey (EBS) in 1998, the 
transformers were subsequently removed from Building 527 and the EBS recommended no 
further action at Building 527 (Tetra Tech 1998b ). It is not known if the concrete floor at 
Building 527 was sampled for PCBs following removal of the transformers. Building 527 is 
constructed entirely of reinforced concrete in sound condition, including ceiling, walls, and floor. 
The concrete floor of Bujlding 527 should be tested for PCBs prior to demolition of the building 
and Pier 2. 

Pier 2 

• 

Pier 2 is appn;>ximately 1,400 feet long and 60 feet wide and made of concrete. The concrete • 
deck of the pier is approximately 1 foot thick. The integrity of both the concrete floor and 
primary concrete pillars of the pier appears to be fair. Rotting wood pillars, which are found 
along the entire perimeter of the pier, were most likely used as tie-ups when docking ships. 
These wood ~illars apparently have no structural importance. The Bay lies below the entire 
length of the pier. Access to Pier 2 is limited because it has been fenced off. Evaluation of the 
pier indicated that it was structurally inadequate for reuse; therefore, it was condemned (Navy 
1996). The pier will likely be demolished prior to reuse ofHPS (Navy 1996). 

4.3.8.1.6 IR-54 

IR-54 is located in the east-central portion of Redevelopment Block EMl-1. IR-54 lies entirely 
within Redevelopment Block EMl-1. IR-54 covers approximately 0.1 acres and consists of 
Building 51 lA (see Figure 4.3.8-1). Building 51 lA was investigated as part of IR-54 because 
the building name suggests possible use or storage of hazardous substances in the past. Former 
Building 511.A was used by the Navy as a woodworking hobby shop and was located outside the 
southeastern IR-11/14/15 extended site boundary. Review of aerial photographs indicated that 
Building 511A was demolished between 1969 and 1985 (PRC 1996c); it is likely that the 
demolition oc~urred subsequently to the de-establishment of the shipyard in 1974. Following 
demolition, miscellaneous debris was reportedly disposed of at the former building site 
(HLA 1994e) .. The site is currently vacant. 
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4.3.8.1.7 IR-73 

IR-73 is located in the east-central portion of Redevelopment Block EMI-1. IR-73 lies entirely 
within Redevelopment Block EMI-1, is approximately 1.3 acres, and consists of the asphalt 
batch plant (see Figure 1.,13). From 1986 to 1989, San Francisco Asphalt leased the IR-73 land 
area from the Navy for use as an asphalt manufacturing site. To support asphalt"manufacturing 
operations, four ASTs were located at IR-73 (HLA 1994b). • Two 1,000-gallon ASTs stored 
diesel fuel in the eastern portion of IR-73 (HLA 1994b). These ASTs were surrounded by a 
3-foot high asphalt berm; the asphalt pavement within the bermed area is in poor condition but 
shows no evidence of spills. One 500-gallon AST stored diesel fuel in the southwestern portion 
of IR-73 (HLA 1994b). One 4,000-gallon AST stored asphalt stock south of the bermed area 
(HLA 1994b). These four ASTs were removed from IR-73 by January 1994; howev:er, the 
asphalt berm is still present on the site. · 

Two heavily stained and damaged asphalt areas were observed at IR-73 during the SA; drums of 
oily liquid were formerly stored in these areas during asphalt manufacturing operations 
(HLA 1994b ). The first stained and damaged area is north of the asphalt berm and is 6 feet by 
6 feet in size. The second area is west of the asphalt berm and is 4 feet by 10 feet in size. Drums 
of oily liquid stored in these areas were removed by the Public Works Center in 1992 as part of 
routine facility maintenance. 

4.3.8.2 Geology and Hydrogeology 

This section briefly discusses the main geological and hydrogeological features that exist beneath 
Redevelopment Block EMI-1. A full description of geology· and hydrogeology at Parcel E is 
presented in Sections 3.4 and 3.5, respectively. · 

Most of Block EMI-1 is covered in ruderal vegetation. The southeast comer (approximately 
30 percent of the redevelopment block) is primarily bare dirt. From the surface downward, the 
geologic units at IR-11/14/15 consist of Artificial Fill, Undifferentiated Upper Sand Deposits, 
Bay Mud Deposits, Undifferentiated Sedimentary Deposits, arid Franciscan Complex bedrock. 
The Artificial Fill overlies native sediments at all locations in Block EMI-1 except where 
bedrock is close to the ground surface at Shag Rock. · In this area, Artificial Fill directly overlies 
bedrock. 

The Artificial Fill at Redevelopment Block EMI-1, which ranges from approximately 2 to 26 feet 
thick, consists predominantly of sand and gravel mixtures with varying proportions of clay and 
silt. In several instances, serpentinite boulder fill. was also encountered in this lithologic unit. 
The Undifferentiated Upper Sand Deposits, which range from approximately O to 18 feet thick, 
consist predominantly of poorly graded sand with up to 60 percent shell fragments and 
occasional clay or silt. This stratigraphic unit appears to occur intermittently throughout 
Redevelopment Block EMI-1, and is predominantly absent in the center portion of the site, near 
a bedrock high (Shag Rock). The Bay Mud Deposits, which range from approximately O to 
23 feet thick beneath the site, consist predominantly of clay, with trace amounts up to 30 percent 
shell fragments and occasional silt or fine-grained sand.. This lithologic unit appears to be 
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laterally discontinuous beneath Redevelopment Block EMI-1, predominantly in the central 
portion of the site near "Shag Rock," where the Artificial Fill directly overlies the bedrock. The 

I 

Undifferentiated Sedimentary Deposits encountered have noncontinuous thicknesses of 
11 

approximately! 6 and 45 feet in this redevelopment block. Where encountered, the 
Undifferentiated Sedimentary Deposits consist of silty sand with clay and sand with clay and 
gravel. In the central portion of the redevelopment block, this lithologic unit is absent near Shag 
Rock. Franciscan Complex bedrock consists predominantly of intensely weathered and fractured 

II 

serpentinite. 1he bedrock surface slopes radially away from the bedrock high, and the surface 
throughout Redevelopment Block EMI-1 is estimated to occur at depths ranging from 
approximately 5 to 100 feet below msl (see Figure 3-8). 

The hydrostratigraphy beneath Redevelopment Block EMI-1 consists of an A-aquifer, an 
aquitard, and ~ B-aquifer. Shallow weathered bedrock in direct contact with Artificial Fill is 
considered part of the A-aquifer. Based on average groundwater elevations measured in the 
A-aquifer wel~s, the depth to groundwater in the A-aquifer ranges from 5.9 to 12.9 feet bgs • 
throughout this redevelopment block. Groundwater flow in the A-aquifer at Redevelopment 

• 11 ' 

Block EMl-1 is generally to the south in the area south of the bedrock high (Shag Rock) and 
north and northwest in the area north of the bedrock high. The B-aquifer is absent where 
bedrock is high (at Shag Rock). It is separated from the A-aquifer by the Bay Mud aquitard 
elsewhere (see: cross section I-I' on Figure 3-6). Beneath Redevelopment Block EMI-1, the A
and B-aquifers:/ are not in direct hydraulic communication. The general direction of groundwater 
flow for the B~aquifer is approximately southeast (see Figures 3-12 and 3-13). 

4.3.8.3 ;Nature and Extent of Chemicals in Soil 

This section summarizes the evaluation of the nature and extent of chemicals in soil within the 
I 

boundary of Redevelopment Block EMI-1. The evaluation follows the approach for identifying 
chemicals and 

1
their spatial extent described in Section 4.1. 

,, 

4.3.8.3.1 !:Identification and Spatial Distribution of Chemicals in Soil 

This section summarizes the chemicals identified in soil at Redevelopment Block EMI-1. 
Approximatelj 549 samples were collected at Redevelopment Block EMl~l. Figure 4.3.8-1 
shows the locations where soil samples were collected from Redevelopment Block EMI-1. Soil 
samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs (including 
PAHs), cyanide, pesticides, PCBs, TPH, dioxins, and radioactive materials. Cyanide was not 
detected at concentrations above the reporting limits in any of the soil samples; therefore, it is 
not discussed! further in this section. Radiological data are being, addressed as part of the 
radiological program for HPS; therefore, these data are not discussed further in this Revised 
Parcel E RI Report. 

• 

• 

Tables 4.3.8-11
! and 4.3.8-2 present the summary statistics for chemicals that were detected at 

concentration~ exceedi~g the residential and industrial soil screening criteria. Table 4.3.8-1 
presents the st!}tistics for 454 surface (0 to 10 feet bgs) soil samples. Table 4.3.8-2 presents the • 
statistics for 89 subsurface ( deeper than 10 feet bgs) soil samples. Appendix C includes the 

I' 
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complete soil data set used to generate the summary statistics tables for this redevelopment · 
block. 

The chemicals detected in soil are described below by analytical group: metals, VOCs, SVOCs, 
pesticides, PCBs, TPH, and dioxins/furans. 

Metals 

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this 
discussion focuses on the data for metals in surface soil samples. Twenty-four metals were 
detected in soil samples collected from the surfac~ to a depth of 10 feet bgs. Of the 24 metals 
detected, 13 metals were detected at concentrations exceeding residential soil screening criteria; 
only two metals were detected at concentrations that exceeded industrial soil screening criteria. 

The lateral extent of elevated concentrations of metals was evaluated to identify areas within 
Redevelopment Block EMI-1 where these metals exceeded Parcel E industrial screening criteria 
in soil. Figure 4.3.8-2 shows the sampling locations where concentrations of these metals 
exceeded Parcel E industrial screening criteria and presents the elevated concentrations at each 
location. · Concentrations of the metals exceeded the screening criteria in soil at contiguous 
sampling locations at the following three locations: 

• Northwest of Building 521 (arsenic and lead) 

• East of former Building 510 (arsenic) 

• West of former Building 514 ( arsenic and lead) 

Isolated locations with elevated concentrations of arsenic or lead are also shown on 
Figure 4;3.8-2; none of the results for isolated locations are indicative of a source area. 

The area northwest of Building 521 coincides with an area of stained soil and concrete. An 
exploratory excavation (EE-18) was completed in early 1997 to remediate metals in soil in the 
area where a leaking drum was identified northwest of Building 521. The excavation consisted 
of removing approximately 56 cubic yards of soil to a depth of 6 feet bgs. Activities related to 
the storage area may have resulted in releases of metals to soil. The area east of former Building 
510 is associated with the NRDL's use of the building. Activities at these buildings may have 
resulted in the release of metals to soil. The random and undocumented use of sandblast waste 
as fill material between Buildings · 505 and 521 · may be an additional source of metals 
contamination in the area . 
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Volatile Organic Compounds 

Thirty-three VOCs were detected in soil samples collected from the surface to 10 feet bgs, and 
12 VOCs wen~ detected in soil samples collected from greater than 10 feet bgs. None of these 
VOCs were detected at concentrations exceeding the Parcel E residential or industrial screening 
criteria. As a result, the nature and extent ofVOCs in soil at Redevelopment Block EMI-1 is not 
discussed further in this section. 

Semivolatile Organic Compounds 

Thirty-five SVPCs were detected in one or more soil samples collected from surface soil (0 to 
10 feet bgs). Of the 35 SVOCs detected, 9 SVOCs were detected at concentrations exceeding 
Parcel E resid~ntial screening criteria, and 6 SVOCs exceeded the Parcel E industrial screening 
criteria (see Table 4.3.8-1). Eighteen SVOCs were detected in soil samples collected from 
greater than 10 feet bgs. Of the 18 SVOCs detected, 6 SVOCs were detected at concentrations 

I, 

exceeding resi?ential screening criteria, and 2 SVOCs exceeded the industrial screening criteria. 

The lateral extent of elevated concentrations of SVOCs was evaluated to identify areas within 
Redevelopmen,t Block EMI-1 where SVOCs exceeded Parcel E industrial screening criteria in 
soil. Figure 4.3.8-3 shows the sampling-locations where concentrations of SVOCs exceeded 
Parcel E industrial screening criteria and presents the elevated concentrations at each location. 

• 

Concentrations of SVOCs exceeded the screening criteria in soil at contiguous sampling • 
locations northeast of Building 521 and in the northern comer of IR-73. Concentrations at 
several isolate9 locations also exceeded the screening criteria; none of the isolated locations of 
SVOCs are indicative of a source area. 

The area northeast of Building 521 is associated with the incineration tank area (Triple A 
Site 12). Actiyities at this site may have resulted in a release of SVOCs to soil. The area in the 
northern com~r of IR-73 is associated with the asphalt batch plant and ASTs formerly located in 
this area. These activities may have resulted in releases of SVOCs. 

Pesticides 

Twenty-six pesticides were detected in soil samples collected from surface soil (0 to 10 feet bgs ). 
Of the 26 pesticides detected, 5 pesticides were detected at concentrations exceeding the Parcel E 
residential scf.eening criteria; no pesticides were detected in concentrations that exceeded 
industrial scre~ning criteria (see Table.4.3.8-1 and Figure 4.3.8-4). No pesticides ~ere detected 
in soil samples collected deeper than 10 feet bgs. As a result, the nature and extent of pesticides 
in soil at Redevelopment Block EMI-1 is not discussed further in this section. 
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Polychlorinated Biphenyls 

Nineteen PCBs were detected in soil samples collected from surface soil (0, to 10 feet bgs) 
(see Table 4.3.8-1). Two PCBs were detected at concentrations exceeding Parcel E residential 
and industrial screening criteria (see Table 4.3.8-1). No PCBs were detected in soil deeper than 
10 feet bgs (see Table 4.3.8-2). 

The lateral extent of· elevated concentrations of PCBs was evaluated to identify areas within 
Redevelopment Block EMI-1 where PCBs exceeded Parcel E industrial screening criteria in 
soil. Figure 4.3.8-4 shows the sampling locations where concentratio·ns of PCBs exceeded 
Parcel E industrial screening criteria. Figure 4.3 .8-4 presents the -elevated concentrations at each 

' . 
location. Concentrations of PCBs exceeded the screening criteria in soil at isolated sampling 
locations southeast of Building 506 and west of Building 521. Concentrations at isolated 
locations also exceeded the screening criteria, though none are indicative of a source area, but 
may be related to the random and undocumented use of ABM as fill materi'al. 

The area southeast of former Building 506 is associated with the NRDL's use of the building. 
Activities at these buildings may have resulted in the release of PCBs to soil. The area west and 
northwest of Building 521 coincides with an area of stained soil and concrete. Activities related 
to this storage area may have resulted in releases of PCBs to soil. 

Total Petroleum Hydrocarbons 

TPH concentrations exceeded the soil source screening criterion in 13 locations. Several of the 
sample locations were collocated with CERCLA chemicals. No free product was detected in 
monitoring wells within this redevelopment block (Tetra Tech 2002c). 

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within 
Redevelopment Block EMI-1 where TTPH exceeded ·the soil source screening criterion in soil. 
Figure 4.3.8-4 shows the sampling locations where concentrations of TTPH exceeded the soil 
source screening criterion and presents the elevated concentrations at each location. 
Concentrations. of TTPH exceeded the screening criteria in soil at contiguous sampling locations 
southwest of former Building 518 and in the northern corner ofIR-73. 

The area southwest of former Building 518 is associated with CAA 7 under the TPH program. 
the area in the northern corner of IR-73 is outside of CAAll and is collocated with 
benzo(a)pyrene .. Concentrations at isolated locations also exceeded the screening criteria; none 
.of the isolated locations ofTTPH are indicative of a source area. 

Dioxins and Furans 

Twenty-two dioxin and furans were detected in soil samples collected from surface soil (0 to 
10 feet bgs) (see Table 4.3.8-l)i Two dioxins and furans were detected at concentrations 
exceeding Parcel E residential screening criteria, though none were detected at concentrations 
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that exceeded industrial screening criteria (see Table 4.3.8-1). Neither of the dioxins and furans • 
exceeded the r~sidential screening criteria by more than one order of magnitude. No dioxins and 
furans were d~tected in soil deeper than 10 feet bgs (see Table 4.3.8-2). As a result, the nature 
and extent of 4ioxins and furans in soil at Redevelopment Block EMI-1 is not discussed further 
in this section.·• 

4.3.8.3.2 i'Extent of Chemicals in Soil 

The scree~ing process identified eight areas within Redevelopment Block EMI-1 where 
concentrationsiiof chemicals in soil at contiguous sampling locations exceeded Parcel E screening 
criteria: 

• Not:fuwest of Building 521: metals and PCBs (see Figures 4.3.8-2 and 4.3.8-4) 
/ 

• Northeast of Building 521: SVOCs (see Figure 4.3.8-3) 

l 

• West of Building 521: PCBs (see Figure 4.3.8-4) 

• So4theast of former l3uilding 506: PCBs (see Figure 4.3.8-4) 

• East of former Building 510: metals (see Figure 4.3.8-2) 
j! 

• West of former Building 514: metals (see Figure 4.3.8-2) 
ii 

• No~hem comer ofIR-73: SVOCs and TTPH (see Figures 4.3.8-3 and 4.3.8-4) 
:!' 

• So*hwest of former Building 518: TTPH (see Figure 4.3.8-4) 

The area nortftwest of Building 521 coincides with an area of stained soil and concrete. An 
exploratory e~bavation (EE-18) was completed in early 1997 to remediate metals in soil in the 
area where a lbaking drum was identified northwest of Building 521. The excavation consisted 
of removing approximately 56 cubic yards of soil to a depth of 6 feet bgs. Activities related to 
the storage ar~'.a may have resulted in releases of metals to soil. The random and undocumented 
use of sandbl!st waste as fill material between Buildings 505 and 521 may be an additional 
source of met~ls contamination in the area. The estimated size of the area is 75 feet (east-west) 
by 100 feet (n9rth-south). The depth to groundwater is 7.7 feet bgs. 

1; ; 

The area nortp.east of Building 521 is associated with the incineration tank area (Triple A 
Site 12). Acti}'ities at this site may have resulted in a release of SVOCs to soi~. It is assumed. 
that Building f 21 bounds the area to the southwest. The estimated size of the area is 150 feet 
(east-west) by:i200 feet (north-south). The depth to groundwater is 7.7 feet bgs. 

( ' 

• 

The area sout~east of former Building 506 is associated with the NRDL's use of the building. 
Activities at t~ese buildings may have resulted in the release of PCBs to soil. The estimated size 
of the area is f~et 150 (east-west) by 100 feet (north-south). The depth to groundwater is 7.7 feet • 
bgs. .. 
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The area east of former Building 510 is associated with the NRDL's use of the building: 
Activities at these buildings may have resulted in the release of metals to soil. The estimated 
size of the area is 50 feet (east-west) by 75 feet (north-south). The depth to groundwater is 
9.8 feet bgs. 

Activities at the area west of former Building 514 may have resulted in releases of metals to soil. 
The estimated size of the area is 100 feet (east-west) by 100 feet (north-south). The depth to 
groundwater is approximately 8 feet bgs. 

The area in the northern comer of IR-73 is associated with the asphalt batch plant and ASTs 
formerly located in this area. These activities may have resulted in releases of SVOCs and TPH. 
The estimated size of the area is 150 feet (east-west) by 175 feet (north-south). The depth to 
groundwater is 12.9 feet bgs. 

Former activities in the area southwest of former Building 518 are unknown. The random and 
undocumented use of sandblast waste as fill material between Buildings 505 and 521 may be an 
additional source of metals contamination in the area. The estimated size of the area is 250 feet 
(east-west) and 200 feet (north-south). The depth to groundwater is 7.7 feet bgs. 

4.3.8.4 Nature and Extent of Chemicals in Groundwater 

This section summarizes the evaluation of the nature and extent of chemicals detected in 
groundwater samples collected from monitoring wells associated with Redevelopment Block 
EMI-1. Figure 4.3.8-5 shows the locations of the groundwater monitoring wells associated with 
Redevelopment Block EMI-1 where groundwater samples were collected for this evaluation. 

Tables 4.3.8-3 and 4.3.8-4 present the summary statistics for chemicals that were detected in the 
A-aquifer and the bedrock water-bearing zone, respectively. No B-aquifer wells are associated 
with Redevelopment Block EMI-1. Table 4.3.8-3 presents statistics for data from 16 A-aquifer. 
wells; Table 4.3.8-4 presents statistics for data from two bedrock water-bearing zone wells. 
Chemicals that were retained for evaluation based on consideration of the factors described in 
Section 4.1.2.2 are shaded and shown in bold font in these tables. Appendix D includes the 
complete groundwater data set for this redevelopment block. 

4.3.8.4.1 Chemicals in A-Aquifer Groundwater 

Sixteen A-aquifer wells are associated with Redevelopment Block EMI-1 (see Figure 4.3.8-5), 
including 1 well located just outside the northern boundary of the redevelopment block. 
Groundwater samples collected from the A-aquifer wells were analyzed for metals (including 
hexavalent chromium), VOCs, SVOCs, cyanide, PCBs, pesticides, TPH, and tril,utyltin. PCBs 
and tributyltin were not detected. in groundwater samples collected from A-aquifer wells; 
therefore, these chemicals are not discussed further in this section . 

The chemicals that were detected- in groundwater samples collected from the A-aquifer are 
evaluated below by analytical group: metals, VOCs, SVOCs, cyanide, pestiddes, and TPH. 
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Metals 

Samples collected from the A-aquifer wells associated with Redevelopment Block EMI-1 were 
analyzed for metals during one or more rounds of sampling; 24 metals were detected. Of the 
24metals detected, 7 metals (arsenic, cadmium, copper, lead, mercury, nickel, and silver) 
exceeded the appropriate screening criterion (surface water criteria, or HGALs if greater than 
surface water· criteria). The spatial and temporal distributions of these seven metals in 
groundwater are discussed below. 

• Arsenic exceeded its surface water criterion (36 µg/L) and its HGAL (27.34 µg/L) in 
only three groundwater samples, collected from PA50MW05A in 1993, 1995, and 
1996. This well is located approximately 200 feet from the Bay. Arsenic detections 
in samples collected at well PA50MW05A from 1993 to 2001 have ranged from 26.7 
to 42.7 µg/L. Arsenic was detected at a concentration of28.6 µg/L in the most recent 
saajple collected from this well in the RI data set (February 2001). 

• Cadmium exceeded its surface water criterion (8.8 µg/L) and its HGAL (5.08 µg/L) 
in qnly orte groundwater Sfill?.ple, collected from IR14MW12A in November 1991, 
with a concentration of 14.1 µg/L. This well is located approximately 700 feet from 
the :Bay. Cadmium was detected at concentrations below 3 µg/L in the four 
sub 1sequent samples collected from this well in 1992, 2001, and 2002. 

• 

• Copper exceeded its surface water criterion (3.1 µg/L) and its HGAL (28.04 µg/L) in 
only one groundwater sample, collected from IR11MW27A in March 1989, with an • 
estiµiated concentration of 98 µg/L. This well is located approximately 300 feet from 
the,!Bay. Copper was not detected above 8 µg/L in three subsequent samples 
collected from this well in March 2001, July 2002, and September 2002. 

• Lead exceeded its surface water criterion (5.6 µg/L) and its HGAL (14.44 µg/L) in 3 
of 62 samples. The three exceedances were detected in samples collected from wells 
IR15MW06A and IR15MW07A in February 1992 (127 and 35.5 µg/L, respectively), 
and well PA50MW05A in October 1993 (38.1 µg/L in the original sample and 
42 µg/L in the duplicate). Wells IR15MW06A, IR15MW07A, and PA50MW05A are 
located approximately 300, 700, and 200 feet from the Bay, respectively. The lead 
detections at wells IR15MW06A and IR15MW07A were estimated quantities below 
the

1

PQL, and lead was only detected (at a concentration of0.195 µg/L) in one of the 
three subsequent samples collected from each of these wells in 2001 and 2002. Lead 
was not detected in the subsequent three samples collected from well P A50MW05A 
in 1995 and 1996. · 

• Metcury exceeded its surface water criterion (0.025 µg/L) and its HGAL (0.6 µg/L) 
in dnly one groundwater sample. The exceedance was detected in a sample collected 
frotn well IR14MW09A in February 1992 (0.91 µg/L in the original sample and 
0.4~ µg/L in the duplicate). Well IR14MW09A is located approximately 400 feet 
froin the Bay. Mercury was not detected in the subsequent four samples collected 
fro~ well IR14MW09A in September 1992 and March, July, and September 2002 . 
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• Nickel exceeded its surface water criterion (8.2 µg/L) and its HGAL (96.48 µg/L) in 
only two groundwater samples. The two exceedances were detected in samples 
collected from wells IR14MW09A (125 µg/L in the original sample and 130 µg/L in 
the duplicate) and IR14MW12A (102µg/L), both in Noyember 1991. Well 
IR14MW09A is located approximately 400 feet from the Bay, and well IR14MW12A 
is located approximately 800 feet from the Bay. Nickel was not detected above 
87.5 µg/L in the subsequent five samples collected from well IR14MW09A (from 
February 1992 through September 2002) and was detected or estimated below 
30 µg/L in the last two samples collected from this well in July and September 2002. 
Nickel has only been detected once in the five subsequent samples collected from 
well IR14MW12A (from February 1992 through September 2002), at an estimated 
concentration of 2.3 µg/L. 

• Silver exceeded its surface water criterion (0.38 µg/L) and its HGAL (7.43 µg/L) in 
only one groundwater sample, collected from IR15MW07A in November 1991, with 
a concentration of 7.5 µg/L. This well is located approximately 700 feet from the 
Bay. The single exceedance was qualified as estimated, and silver was detected at a 
concentration of 6.3 µg/L in the duplicate sample. Silver has been detected only once 
in the five subsequent samples collected from well IR15MW07A (from February 
1992 through September 2002), at a concentration of0.14 µg/L. 

Metals detected in A-aquifer groundwater at Redevelopment Block EMI-1 are not discussed 
further in this section . 

Volatile Organic Compounds 

Samples collected from the A-aquifer wells associated with Redevelopment Bloc.k EMI-1 were 
analyzed for voes during one or more rounds of sampling; 12 voes were detected. Of the 
12 voes detected, 5 voes (1,1-DeA, benzene, carbon tetrachloride, chloroform, and PeE) 
exceeded at least one of the appropriate screening criteria (vapor intrusion and surface water 
criteria). The spatial and temporal distributions of these five voes are discussed below. 

• 1,1-DeA exceeded its vapor intrusion criterion (6.5 µg/L) in.1 of 73 groundwater 
samples. The single exceedance (8.71 µg/L) was detected in a sample collected from 
well IR15MW06A in September 1992; however, 1,1-DeA was not detected in the 
duplicate sample at a reporting limit of 5 µg/L. 1, 1-DeA detections in the subsequent 
six samples collected from this well (from March 2001 through December 2004) have 
not exce.eded 1.2 µg/L. 

• Benzene exceeded its vapor intrusion criterion(0.37 µg/L) in 1 of73 groundwater 
samples. The single exceedance (1 µg/L) was detected in a sample collected from 
well IR14MW13A in August 1992. Benzene was detected at an estimated 
concentration of 0.3 µg/L in the two subsequent samples collected from this well in 
April and May 1996, and was not detected in the most recent sample collected from 
this well in the RI data set (April 2002) . 
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• Carbon tetrachloride exceeded its vapor intrusion criterion (0.046 µg/L) in 1 of • 
73 groundwater samples. The single exceedance (2 µg/L) was detected in a sample 
collected from well IR11MW25A in November 1991, and was qualified as estimated 
because the concentration was below the PQL. Carbon tetrachloride was not detected 
in tlie two subsequent samples collected from this well in September 1992 and March 
2001. 

• Chl9roform exceeded its vapor intrusion criterion (0.7 µg/L) in 2 of 73 groundwater 
samples. The two exceedances were detected in samples collected from well 
IR02MW196A in March 1991 (2.3 µg/L) and from well IR14MW12A in February 
1992 (2 µg/L ). Both chloroform detections were estimated quantities (below the 
P.Qiif). Chloroform was not detected in the two subsequent samples collected from 
well IR02MW196A in January and August 1992, and was not detected in the one 
subsequent sample collected from well IR14MW12A in September 1992. 

• PCE exceeded its vapor intrusion criterion (0.54 µg/L) in 3 of73 groundwater 
11 -

samples. The three exceedances were detected in samples collected from wells 
1Rl[MW25A, IR11MW26A, and 1Rl 1MW27A in November 1991, \vith 
concentrations ranging from 9 to 38 µg/L. PCE was not detected in the subsequent 
two: samples collected from IR11MW25A (in September 1992 and March 2001), the 
subsequent four samples collected from well IR11MW26A (from September 1992 
thrciugh September 2002), or the subsequent six samples collected from well 
IR11MW27A (from September 1992 through September 2004). 

VOCs detected, in A-aquifer groundwater at Redevelopment Block EMI-1 are not discussed 
further in this ~ection. 

Semivolatile Organic Compounds 

Samples colletted from the A-aquifer wells associated with Redevelopment Block EMI-1 were 
analyzed for S¥OCs during one or more rounds of sampling; 16 SVOCs were detected. Of the 
16 SVOCs detected, only one (pentachlorophenol) exceeded at least one of the appropriate 
screening crit~ria (vapor intrusion and surface water criteria). Pentachlorophenol was detected 
above the surface water criterion (7.9 µg/L) in one sample collected from well IR02MW183A in 
January 1992, ~with an estimated concentration of 33 µg/L. Pentachlorophenol was not detected 
in the subsequent five samples collected from this well (from June 1992 through September 
2002). As a ~esult, SVOCs in A-aquifer groundwater at Redevelopment Block EMI-1 are not 
discussed furtlier in this section. 

Cyanide 

Samples collected from the A-aquifer wells associated with Redevelopment Block EMI-1 were 
· analyzed for 4ranide during one or more rounds of sampling, with only one detection in seven 
samples (see Table 4.3.8-3). The single detection of cyanide (0.98 µg/L at well PA50MW08A in 
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March 1996) did not exceed th.e surface water criterion. As a result, cyanide in A-aquifer 
groundwater at Redevelopment Block EMI-1 is not discussed further in this section. 

Pesticides 

Samples collected from the A-aquifer wells associated with Redevelopment Block EMI-1 were 
analyzed for pesticides during one or more rounds of sampling; two pesticides were detected 
(see Table 4.3.8-3). Of the two pesticides detected, only one pesticide (gamma-chlordane) 
exhibited concentrations exceeding surface water criteria. The exceedance (0.005 µg/L) 
occurred in a sample collected from well IRl iMW25A in March 2001. Gamma-chlordane was 
not detected in the previous three samples collected from this well in 1989, 1990, and 1991, and 
was not analyzed for subsequent to March 2001. Based on limited data and few exceedances, 
pesticides in A-aquifer groundwater at Redevelopment Block EMI-1 are not discussed further in 
this section. 

Total Petroleum Hydrocarbons 

Samples collected from the A-aquifer wells associated with Redevelopment Block EMI-1 were 
analyzed for TPH products during one or more rounds of sampling. TPH-d, TPH-g, and 
TPH-mo were detected in groundwater samples collected from 3, 9, and 10 A-aquifer wells, 
respectively. The maximum concentrations detected of each TPH range varied from 3,500 to 
280,000 µg/L (see Table 4.3.8-3). The maximum concentrations were all less than the TPH 
screening criteria for groundwater ( as shown in Table 4-1 ), except for two exceedances. The two 
exceedances were detected in samples collected in September 1992 from IR14MW13A, which 
contained a TPH-d concentration of 280,000 µg/L and a TPH-g concentration of 210,000 µg/L, 
and IR15MW08A, which contained a TPH-d concentration of 65,000 µg/L. TTPH 
concentrations in the four subsequent samples collected from each of these wells did not exceed 
the screening criterion (20,000 µg/L). The most recent samples in the RI data set collected from 
wells IR14MW13A and IR15MW08A (April 2002) exhibited TTPR concentrations of 
2,430 µg/L and less than 400 µg/L, respectively. As a result, TPH products in A-aquifer 
groundwater at Redevelopment Block EMI-1 are not discussed further in this section. 

4.3.8.4.2 Chemicals in the Bedrock Water-Bearing Zone 

Two bedrock water-bearing zone wells are located within Redevelopment Block EMI-1 
, (see Figure 4.3.8-5). · Groundwater samples collected from the bedrock water-bearing zone wells 
were analyzed for metals (including hexavalent chromium), voes, SVOes, pesticides, and TPH. 
Pesticides were not detected in any groundwater samples collected from the bedrock water
bearing zone wells associated with Redevelopment Block EMI-1; therefore, these chemicals are 
not discussed further in this section. Table 4.3.8-4 presents the summary statistics for chemicals 
detected in samples colle~ted from the bedrock water-bearing zone wells. 

The chemicals that were detected in groundwater samples cqllected from the bedrock water
bearing zone are evaluated below by the following analytical groups: metals, voes, SVOes, 
and TPH. , 
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Metals 

Samples collected from the bedrock water-bearing zone wells associated with Redevelopment 
Block EMI-1 were analyzed for metals during one or more rounds of sampling; 15 metals were 
detected. Of the 15 metals detected, 1 metal (arsenic) exceeded the appropriate screening 
criterion (surface water criteria, or HGALs if greater than surface water criteria). Arsenic 
exceeded its surface water criterion (36 µg/L) and its HGAL (27.34 µg/L) in only one of nine 
groundwater sample. The single exceedance was in a sample collected from IRl 5MW1 OF in 
September 1992 and was qualified as estimated because it was below the PQL. This well is 
located approximately 360 feet from the Bay. Arsenic was not detected above 11 µg/L in the 
four subsequent samples collected from this well in 1996, 2001, and 2002. As a result, metals in 
bedrock water-:-bearing zone groundwater at Redevelopment Block EMI-1 are not discussed 
further in this section. 

Volatile Organi~ Compounds 

Samples collected from the bedrock water-bearing zone wells in Redevelopment Block EMI-1 
were analyzed for voes during.one or more rounds of sampling; six voes were detected. Of 
the six voes. detected, none exceeded any of the appropriate screening criteria listed in 
Table 4.3.8-4. •As a result, voes in bedrock water-bearing zone groundwater at Redevelopment 
Block EMI-1 are not discussed further in this section. 

Semivolatile Organic Compounds 

Samples collec:ted from the bedrock water-bearing zone wells in Redevelopment Block EMI-1 
were analyzed for SVOes during one or more rounds of sampling; one SVOe [bis(2-
ethylhexyl)phthalate] was detected in one sample. An appropriate screening criteria has not been 
identified for bis(2-ethylhexyl)phthalate, as indicated in Table 4.3.8-4. As a result, SVOes in 
bedrock wate:(~bearing zone groundwater at Redevelopment Block EMI-1 are not discussed 
further in this section. 

Total Petroleur;n Hydrocarbons 

Samples collected from the bedrock water-bearing zone wells associated with Redevelopment 
Block EMI-1 were analyzed for TPH products during one or more rounds of sampling. TPH-d, 
TPH-mo, and 1TPH-e were detected in groundwater samples collected from one, one, and two 
bedrock watyr"'bearing zone wells, respectively. The maximum concentrations detected of each 
TPH range varied from 75 to 600 µg/L (see Table 4.3.8-4). The maximum concentrations were 
all less than t~e TPH screening criteria for groundwater ( as shown in Table 4-1 ). As a result, 
TPH products 1lin bedrock water-bearing zone groundwater at Redevelopment Block EMI-1 are 
not discussed further in this section. 

Revised Parcel E RI Report 4-122 BAI.5106.0005.0007 

• 

• 

• 



• 

• 

• 

4.3.8.4.3 'Extent of Chemicals in Groundwater 

The screening process identified no chemicals within Redevelopment Block EMI-1 where 
concentrations of chemicals in A-aquifer groundwater consistently exceeded Parcel E screening 
criteria. 

The screening process identified no chemicals within Redevelopment Block EMI-1 where 
concentrations of chemicals in bedrock water-bearing zone groundwater consistently exceeded 
Parcel E screening criteria. 

4.3.8.5 Evaluation of Chemical Fate and Transport 

As described in Sections 4.3.8.3 and 4.3.8A, eight areas were identified where soil sampling 
results exceeded Parcel E soil screening criteria in Redevelopment Block EMI-1. Chemicals 
identified in areas exceeding Parcel E screening criteria in soil are metals (arsenic and lead); 
SVOCs; PCBs; and TPH. The persistence and mobility of these chemicals in soil- is discussed 
below. No chemicals were identified in groundwater that consistently exceeded the Parcel E 
screening criteria. 

Metals ' 

The mobility of arsenic and lead is highly dependant on soil pH and -infiltration of water. Soil 
pH within Redevelopment Blo,ck EMI-1 ranges from 6.2 to 10 (see Appendix C). Average pH 
calculated as described in Section4.3.2.5 is 7.8. Of 215 soil pH measurements, only five were 
below 7 .0. The predominantly above-neutral pH values measured in the vadose zone soil 
samples indicate that site conditions do not favor leaching of these metals into groundwater 
(see Appendix H). Although arsenic may be somewhat mobile in the basic soils, its 
concentrations in groundwater have not exceeded Parcel E screening criteria. Concentrations of 
lead in groundwater also have not exceeded Parcel E screening criteria. Therefore, the migration 
of arsenic and lead from the vadose zone soils to groundwater appears limited. . 

Mercury is not expected to be highly mobile in soil environments and is typically found to be 
sorbed to soil organic and inorganic materials. Based on an average TOC content of 1.9 percent 
in soil from O to 10 feet bgs at Redevelopment Block EMI-1, mercury is not expected to be 
mobile in soil at Redevelopment Block EMI-1 because of its tendency to be sorbed to soil 
organic and inorganic material. As a result, it is expected that the further migration of mercury 
from soil to groundwater and the continued migration with groundwater toward the Bay would J 

be limited. 

Semivolatile Organic Compo·unds 

SVOCs in soil identified for further evaluation include benzo(a)pyrene, and 
benzo(b )fluoranthene. Based on an average TOC content of 1.9 percent in soil from O to 10 feet 
bgs at Redevelopment Block EMI-1, the mobility of these SVOCs in soil is expected to be 
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limited becaus¢ these chemicals are (1) strongly sorbed to soils, (2) have low solubilities in 
water, and (3) low volatilization potential (see Appendix H). As a result, the potential for these 
chemicals to migrate from soil into groundwater is relatively low. 

Polychlorinated Biphenyls 
1> 

PCBs present in soils identified for further evaluation include Aroclor-1254 and Aroclor-1260. 
Aroclor-1254 ~d Aroclor-1260 have very low solubility and low vapor pressure because of a 
high level of c~lorination (see Appendix H). Based on an average TOC content of 1.9 percent in 
soil from O tc} 10 feet bgs at Redevelopment Block EMI-1, the mobility of PCBs in soil is 
expected to be limited because PCBs tend to strongly sorb to organic carbon in soil. As a result, 
the potential for Aroclor-1254 and Aroclor-1260 to migrate from the vadose zone into 
groundwater is relatively low. 

Total Petrole4m Hydrocarbons 

The detections of TPH that were noted for further evaluation in soil are associated with TPH-g, 
TPH-d, and TPH-mo range. Based on an average TOC content of 1.9 percent in soil from O to 
10 feet bgs at !!Redevelopment Block EMI _-1, the mobility of petroleum hydrocarbons in soil is 
expected to bJ limited because petroleum hydrocarbons tend to strongly sorb to soil and have 
low to modedte solubilities in water. In addition, relatively low concentrations (all less than 

• 

criteria) in groundwater also support the conclusion that TPH is not very mobile in soil. As a • 
result, it is ~xpected that the further migration of petroleum hydrocarbons from soil to 
groundwater and the continued migration with groundwater toward the Bay would be limited. 

11 
i,f 

4.3.9 :Redevelopment Block EOS-1 

This section s4mmarizes the site characterization of Redevelopment Block EOS-1, including the 
site history (s~e Section 4.3.9.1), the geology and hydrogeology (see Section 4.3.9.2), the nature 
and extent of! chemicals in soil (see Section 4.3.9.3), the nature and extent of chemicals in 
groundwater (see Section 4.3.9.4), and the fate and transport of chemicals in soil and 
groundwater (see Section 4.3.9.5). The planned reuse for this redevelopment block is open 
space. No tenants are currently present on this redevelopment block. 

4.3.9.1 .Site History 

. Redevelopment Block EOS-1 is located in the southwestern portion of ·Parcel E. This 
redevelopment block includes portions of two IR sites: IR-02 Northwest and IR-02 Centrai. Site 
features withitj. Redevelopment Block EOS-1 are shown on Figure 1-13. 

The subsections below discuss the historical uses of the portions of IR-02 Northwest and IR-02 
Central within the boundaries of Redevelopment Block EOS-1. 
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4.3.9.1.1 IR-02 Northwest 

IR-02 Northwest is located in the northern portion of Redevelopment Block EOS-1. Most ofIR-
02 Northwest lies within Redevelopment Block EOS-1, with only the eastern-most portion 
extending into Redevelopment Block 44. IR-02 Northwest covers approximately 8.9 acres and 
consists of the following site features within Redevelopment ~lock EOS-1 (see Figure 1-13): 

• Disposal Dump Area (shown as IR-02 Northwest and Central removal area) 

• Triple A Sites 2 and 14 

In May 2005, the Navy issued an Action Memorandum to document the decision to undertake a 
TCRA for the PCB hotspot area at Parcels E and E-2. The PCB hotspot area is a 3.5-acre area of 
contaminated soil located primarily in Parcel E-2, with a small section of the excavation 
extending into Parcel E at IR-02 Northwest (see Figure 2-4). Soils in the area contain elevated 
concentrations of PCBs and TPH. The PCB hotspot area is located within a radiologically 
impacted area known to contain radioactive materials. 

The Navy initiated the TCRA at the PCB hotspot area to reduce human and ecological risk from 
exposure to chemical and radiological contamination at the area. The. TCRA, which began in 
2005, has been completed, and the Final Completion Report was issued in 2007 (TtECI 2007a). 
The TCRA consisted of excavation, characterization, and off-site disposal of contaminated 
material. Approximately · 44,500 cubic yards of material was excavated from the 3 .4-acre 
excavation area. Of the 3.4-acre excavation area, only about 10,000 square feet (nine partial 50-
foot by 50-foot grids) on the south end of the TCRA footprint was in Parcel E (see Figure 4-1 of 
Tt'.ECI 2007a). Within Parcel E, the maximum depth of excavation was 10 feet bgs. The TCRA 
goal was to excavate soil containing PCB concentrations greater than 1 milligram per kilogram 
(mg/kg) to a depths of 3 feet bgs or less; PCB concentrations greater than 100 mg/kg at depths 
greater than 3 feet bgs to a maximum depth of 10 feet bgs; and TPH concentrations greater than 
3,500 mg/kg to a maximum depth of 10 feet bgs. 

Remediation goals were exceeded for PCBs or TPH in bottom confirmation samples from one 
(Grid 132) of nine grids and in sidewall samples from seven (Grids 71, 117, 123, 131, 132, 138, 
and 139) of nine grids (see Figures 8-1 and 8-2 of TtECI 2007a). The highest residual 
concentratjon of PCBs and TPH in bottom confirmation samples was from Grid 132 at 6 feet 
bgs, which had a PCB concentration of 1.1 mg/kg and TPH of 14,008 mg/kg. The highest 
residual concentration of PCBs and TPH in sidewall confirmation samples was from Grid 1 77 at 
2 feet bgs, which had a PCB concentration of 10 mg/kg and TPH of 33,037 mg/kg. Radioactive 
materials encountered during the removal action were segregated and disposed of as radioactive 
waste. The RA Os for removal of radioactive material were met in all grids. The excavation was 
lined with a geosynthetic liner to mark the extent of removed soil and the depth of clean backfill. 

The TCRA was conducted in accordance with the Toxic Substances Control Act and its 
implementing regulations in Title 40 Code of Federal Regulations Section 761.61(c). All PCB 
and TPH contamination was not completely removed during the TCRA because of field 
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conditions and. budgetary constraints. The Navy will address residual contamination and free
phase product on the shoreline and along the southwestern boundary, which is located in Parcel 
E, in a follow-on action. A detailed description of the TCRA is presented in the "Final Removal 
Action Completion Report, PCB Hot Spot Soil Excavation Site, Parcels E and E-2" (TtECI 
2007a). 

Disposal Dump Area 

IR-02 Northw~st was used by the Navy as a disposal site for industrial waste. Early Navy maps 
show an area in IR-02 Northwest referenced as the "disposal dump area" (PRC 1996b). Review 
of aerial photographs from 1948 to 1958 indicated that soils in this area were continuously 
excavated and filled with construction and industrial debris from other areas at HPS 
(PRC 1996c ). :During RI field activities conducted in the disposal dump area, construction and 
industrial debris were found to a maximum depth of 15 feet bgs; these materials. included 

( . 

sandblast wast~, paint chips, glass, cloth, plastic, paper, cardboard, styrofoam, metal, brick, wire, 
wood, nails, add pipe. 

During routine maintenance operations on Navy ships and submarines, unserviceable equipment 
with radium-c9ntaining devices was removed and disposed of in the disposal dump area at IR-02 
Northwest (PRC 1996d). These devices contain radium-226 mixed into phosphorescent paint. 
The paint was ~pplied to make instrumentation visible at night without additional lighting. 

Radium-contaiping devices buried at the disposal dump area at IR-02 Northwest include 
instrument dials, gauges, deck markers, and other electronic equipment components. Data from 
surface and sµbsurface investigations at IR-02 Northwest indicated that radium-containing 
devices were disposed of in an area of approximately 250 feet by 400 feet, to a maximum depth 
of 9 feet bgs (PRC 1996b ). The boundaries of this area coincide with boundaries of the disposal 
dump area. Historical records indicated that the radium-containing devices were buried between 
1960 and the early 1970s (PRC 1996d). The Navy initiated the TCRA at IR-02 Northwest and 
Central to eliminate any potential threat posed by future migration or release of radioactive 
material or non-radioactive chemicals from the site to the surrounding environment 
(TtECI 2005). 

The TCRA, which began in 2005, has been completed, and the removal action completion report 
was issued in: 2007 (TtECI 2007 c ). The TCRA consisted of radiological surveys, s.creening, 
sampling, exbavation, off-site disposal of contaminated material, and post-excavation 
confirmation s:~mpling. Excavated debris and soil were screened for radioactivity, and material 
that exceeded! removal action criteria for radium-226, strontium-90, and cesium-137 was 
segregated fori 1 removal. Large debris, drums, and containers found within the excavation were 
also removed, 1

1 

profiled, and disposed of as hazardous or nonhazardous waste. The excavation 
was extended to Bay Mud or the maximum depth of 10 feet bgs. A total of 49,500 cubic yards of 
soil was exca~ated and screened for radioactive material. ABM was not observed during the 

I . 

TCRA at IR-02 Northwest and IR-02 Central. 
I . 
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Results of confirmation sampling from post-excavation bottom and sidewall locations show 
radium-226 exceeded the radiological remedial objective of 1.0 picoCurie per gram (pCi/g) in 
nine samples. The highest result for radium-226 was 6.225 pCi/g in Survey Unit 2, at location 
R130PE in the bottom of random Grid 130 (see Figure 4-3 in TtECI 2007c). Post-excavation 
samples for chemical characterization were collected at the bottom of the final depths of 
excavation. Results of the chemical characterization samples show that metals, P AHs, PCBs, 
and TPH concentrations exceeded screening criteria. 

Soil stockpiles generated during excavation activities which do not containing radioactive 
contaminants, radioactively contaminated materials (including low-level mixed waste), or 
discrete radioactive point sources were sampled for chemical analysis. Soil samples from these 
soil stockpiles were analyzed for Title 22 metals; VOCs; SVOCs, including P AHs; pesticides; 
PCBs; and TPH-extractable. Samples were also collected and analyzed for asbestos, soluble 
threshold limit concentration, and toxicity characteristic leaching procedure as applicable. Soil 
samples were collected from this material at a frequency of one sample per 500 cubic yards. A 
minimum of five samples were collected from any stockpile smaller than 2,500 cubic yards. 
Results of the characterization• sampling are included in Appendix E of the removal action 
completion report (TtECI 2007c). , 

Soil that was excavated from the site, passed radioisotope screening, and released for use as 
backfill was replaced in the excavation in the same order in which it was removed. Material that 
exhibited obvious staining or odor was sampled, but not used as backfill. Imported clean soil 
was used for the top 3 feet of the backfill, as a nonradioactive, nonhazardous soil cap, which 
covers all remaining radiological materials at the excavation site. A ground surface survey for 
gamma-emitting radionuclides was conducted within the unexcavated areas of IR-02 during 
demobilization. The survey identified three locations outside of the TCRA excavation boundary 
(Grids 40, 90, and 175) with elevated readings ranging from 10,000 to 89,000 counts per minute. 
No further investigation or removal was conducted at these three locations which .are outside of 
the TCRA excavation boundary. The Navy concluded that the TCRA was completed 
successfully, and RAOs for the TCRA have been met (TtECl 2007c). · 

A radiological removal action work plan, covering all of HPS, was submitted in October 2007, 
and the Parcel E portion of the removal action is expected to be completed in 2012 (TtECI 
2007c). This area will be addressed as part of the radiological removal action. 

Triple A Sites 2 and 14 

Triple A Sites 2 and 14 were identified in 1986 during the SFDA investigation of Triple A's 
hazardous waste disposal practices. These sites are adjacent to each other and are located along 
the shoreline of Parcel E near Parcel E-2. Portions of the Triple A sites lie within the disposal 
dump area. Triple A allegedly used both areas for the ·disposal of industrial debris. Triple A Site 
2 was investigated because of the presence of industrial debris such as empty drums, wire 
insulation, paint cans, and sandblast waste (DHS 1988). Triple A Site 14 contained similar 
industrial debris, as well as acid tank parts, merchant boat parts, and building materials 
(DHS 1988). A waste t~ and associated asbestos-lined piping were observed on the ground 
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surface at Triple A Site 14 (SFDA 1986). Industrial debris present at the surface at Triple A 
Sites 2 and 14 was removed by the Public Works Center sometime after November 1986 as part 
of routine facility maintenance operations. 

4.3.9.1.2 IR-02 Central 

IR-02 Central i,s located in the southern portion of Redevelopment Block EOS-1. Approximately 
half of IR-02 €entral lies within Redevelopment Block EOS-1, and the remainder of the site is 
within Redevblopment Blocks 44, EOS-2, EOS-3, and EMI-1. IR-02 Central covers 
approximately:! 18 acres and consists of the Bay Fill Area and Triple A Site 18 within 
Redevelopment Block EOS-1 (see Figure 1-13). 

The Navy and Triple A used locations throughout the central portion of the Bay Fill Area for 
storage of construction and industrial materials used in HPS operations (PRC 1996d). The Bay 
Fill Area: was also used for the disposal of construction and industrial debris. The southwest 
comer ofIR-02 Central is the former location of a small arms firing range (ERM-West 1988). 

• 

Triple A Site 18 was identified in 1986 during the SFDA investigation of Triple A hazardous 
waste disposal!: practices. Triple A Site 18 is located along the shoreline, directly south of the 
Building 600 narking area. Triple A Site 18 was investigated due to the presence of surface and 
subsurface indhstrial debris such as empty drums, paint cans, waste asphalt, furniture, fireboard, 
and sandblast ~aste (DHs· 1988). During RI field activities, an area of soil apparently stained • 
with waste oil }vas observed at the ground surface east of Triple A Site 18 (HLA 1988c). 

The eastern portion of the disposal dump area described under IR-02 Northwest extends about 50 
feet across th~ site boundary into IR-02 Central. Devices buried in the disposal dump area 
contain radimp.-226 mixed into phosphorescent paint. The paint was applied to make 
instrum~ntatio11 visible at night without additional lighting. Radium-containing devices buried at 
the disposal d;ump area include instrument dials, gauges, deck markers, and other electronic 
equipment components. The Navy initiated the TCRA at IR-02 Northwest and Central to 
eliminate any potential threat posed by future migration or release of radioactive material or non
radioactive chymicals from the site to the surrounding environment (TtECI 2005). The TCRA, 
which began in 2005, has been completed, and the removal action completion report was issued 
in 2007 (TtE<TI 2007c). The TCRA activities at IR-02 Central were the same as described 
previously for :the TCRA at the disposal dump area. A radiological removal action is expected to 

I . 
be completed in 2012. 

4.3.9.2 !Geology and Hydrogeo/ogy 

This section biiefly discusses the main geological and hydrogeological features that exist beneath 
Redevelopment Block EOS-1. A full description of geology and hydrogeology at Parcel E is 
presented in S~ction 3.4 and 3.5, respectively. 
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Most of Redevelopment Block EOS-1 is covered by ruderal vegetation. Approximately 
30 percent of the surface in the east-central part of the redevelopment block is bare dirt. From 
the surface downward, the geologic units at IR-02 Central consist of Artificial Fill, 
Undifferentiated Upper Sand Deposits, Bay Mud Deposits, Undifferentiated Sedimentary 
Deposits, and Franciscan Complex bedrock. The Artificial Fill at Redevelopment Block EOS-1, 
which ranges from approximately 3 to 40 feet thick beneath the site, consists predominantly of 
dark greenish-gray to dark gray silty to clayey sand, with gravel, gravelly clay, or clayey gravel 
with sand, and occasional shell fragments. Serpentinite boulder fill was also encountered in 
several borings. The Undifferentiated Upper Sand Deposits occur only intermittently and appear 
to be predominantly absent from Redevelopment Block EOS-1. Where encountered, the 
Undifferentiated Upper Sand Deposits are approximately 3 to 7 feet thick and consist of poorly 
graded sand, . with trace to 50 percent shell fragments. The Bay Mud Deposits consist 

· predominantly of dark greenish-gray, fat clay, with trace to 25 percent shell fragments and 5 to 
25 percent silt. Two borings drilled at Redevelopment Block EOS-1 penetrated the entire 
thickness (41 feet) of the Bay Mud Deposits. The Undifferentiated Sedimentary Deposits were 
encountered below the Bay Mud Deposits in both deep borings, but only one of the borings was 
drilled to bedrock; all other borings at the site were not drilled sufficiently deep to encounter the 
Undifferentiated Sedimentary Deposits. In the borings where Undifferentiated Sedimentary 
Deposits were encountered, the unit consists of gray to dark gray clay with ininor, fine-grained 
sand, and varying mixtures of silt, clay, sand, and gravel. And in the one boring advanced to 
bedrock, the Undifferentiated Deposits were 221 feet thick. Franciscan Complex bedrock, which 
consists of olive-brown, moderately weathered serpentinite, was encountered in one boring 
drilled at IR-02 Central, at a depth of approximately 269 feet bgs. Bedrock is estimated at depths 
ranging from approximately 100 to greater than 250 feet below msl at the site (see Figure 3-8). 
The bedrock surface beneath this site dips from the northeast to southwest towards the Bay in the 
western portion and from east to west in the eastern portion of the block (parallel to the 
shoreline) (see Figure 3-8). 

The hydrostratigraphy beneath Redevelopment Block EOS-1 consists of A-aquifer, an aquitard, 
and B-aquifer. The A-aquifer consists of artificial fill and upper differentiated sand deposits. 
Based on average groundwater elevations measured in A-aquifer wells, the depth to groundwater 
in the A-aquifer ranges from 5.9 to 12.9 feet bgs throughout the redevelopment block. 
Groundwater flow in the A-aquifer at Redevelopment Block EOS-1 is generally southwest and 
south toward the shoreline in Redevelopment Block EOS-1. The B-aquifer is separated from the 
A-aquifer by the Bay Mud aquitard (see Figure 3-7). Beneath Redevelopment Block EOS-1, the 
A- and B-aquifers are not in direct hydraulic communication. The general direction of 
groundwater flow for the B-aquifer is approximately southeast (see Figures 3-11 and 3-12). 

4.3.9.3 Nature and Extent' of Chemicals in Soil 

This section summarizes the evaluation of the nature and extent of chemicals in soil within the 
boundary of Redevelopment Block EOS-1. The evaluation follows the approach for identifying 
chemicals and their spatial extent described in Section 4.1 . 
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4.3.9.3.1 Identification and Spatial Distribution of Chemicals in Soil 

This section summarizes the chemicals identified in soil at Redevelopment Block EOS-1. 
Approximately: 251 soil samples were collected at Redevelopment Block EOS-1. Figure 4.3.9-1 
shows the loq1tions where soil samples were collected from within Redevelopment Block 
EOS-1. Soil 11samples were analyzed for metals (including hexavalent chromium), VOCs, 
SVOCs (including PAHs), cyanide, pesticides, PCBs, and TPH. 

Tables 4.3.9-1 1and 4.3.9-2 present the summary statistics for chemicals that were detected at 
concentrations ~xceeding the soil screening criteria (shown in Table 4-1). Table 4.3.9-1 presents 
statistics for 194 surface (0 to 10 feet bgs) soil samples. Table 4.3.9-2 presents statistics for 
45 subsurface ( deeper than 10 feet bgs) soil samples. Appendix C includes the ·complete soil 
data set used to generate the summary statistics tables for this redevelopment block. 

The chemicals 1detected in soil are described below by analytical group: metals, VOCs, SVOCs, 
cyanide, pesticides, PCBs, and TPH. 

Metals 

• 

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this 
discussion foc~ses on the data for metals in surface soil samples. Twenty-three metals were · 
detected in soil samples collected from the surface to a depth of 10 feet bgs. Of the 23 metals • 
detected, 15 ~etals were detected at concentrations exceeding the residential soil screening -
criteria; four metals were detected at concentrations that exceeded industrial soil screening 
criteria. 

The lateral extent of elevated concentrations of metals was evaluated to identify areas within 
Redevelopmelit Block EOS-1 where the metals exceeded Parcel E industrial screening criteria in 

11 • 

soil. Figure 4.3.9-2 shows the sampling locations where concentrations of metals exceeded 
Parcel E indu~trial screening criteria and presents the elevated concentrations at each location. 
Concentrations of metals exceeded the screening criteria in soil at the following contiguous 
sampling locations: 

• Nonhem portion of Redevelopment Block EOS-1 

• Southwest of Building 600 

• South of Building 600 

• Southeastern portion of Redevelopment Block EOS-1 

Concentration~ at isolated locations also exceeded the screening criteria; none of the isolated 
locations of m~tals are indicative of a source area. 

., 
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The area in the northern portiorr of Redevelopment Block EOS-1 is associated with the disposal 
dump area used by the Navy for disposal of industrial waste and with Triple A Sites 2 and 14, 
which Triple A used for industrial) waste disposal. Activities related to the disposal areas may 
have resulted in releases of metals. In addition, the random and undocumented use of sandblast 
waste as fill material in this· area may be an additional source of metals contamination. The area 
southwest of Building 600 is associated with a firing range. The firing range may have resulted 
in a release of lead. Activities in the area south of the firing range are not known, but may have 
resulted in releases of metals. The areas south of Building 600 · and along the southeastern 
portion of Redevelopment Block EOS-1 are associated with the Bay Fill Area used by the Navy 
and Triple A. for storage of construction and industrial materials and for disposal of construction 
and industrial debris. Activities related to the storage and disposal area may have resulted in 
· releases of metals. 

Volatile Organic Compounds 

Twenty-four VOCs were detected in soil samples collected from the surface to 10 feet bgs; five 
VOCs were detected at concentrations exceeding the Parcel E residential screening criteria 
(see Figure 4.3.9-3 and Table 4.3.9-1). Four of the VOCs exceeded the residential criteria• in 
only one sample. Nc,lphthalene exceeded residential criteria in four samples, and was the only 
VOC detected in soil samples collected deeper than 10 feet bgs at· only one sample location. 
Only one VOC exceeded industrial soil screening criteria, in one isolated location. As a result, 
the nature and extent of VOC in soil at Redevelopment Block EOS-1 is not discussed further in 
this section . 

Semivolatile Organic Compounds 

Thirty-five SVOCs were detected in one or more soil samples collected from the surface to 
10 feet bgs; eleven SVOCs were detected at concentrations exceeding Parcel E residential 
screening criteria, seven of which exceeded the · Parcel E industrial screening criteria 
(see Table 4.3.9-1). Five SVOCs were detected at concentrations exceeding residential 
screening criteria in samples collected from greater than 10 feet bgs; three exceeded the 
industrial screening criteria. 

The lateral extent of elevated concentrations of SVOCs was evaluated to identify areas within 
Redevelopment Block EOS-1 where SVOCs exceeded Parcel E industrial screening criteria in 
soil. Figure 4.3.9-4 shows the sampling locations where concentrations of SVOCs exceeded 
Parcel E industrial screening criteria and presents the elevated concentrations at each location. 
Concentrations of SVOCs exceeded the screening criteria in soil at the following contiguous 
sampling locations: 

• Northern portion of Redevelopment Block EOS-1 

• Southwest of Building 600 

• South of Building 600 

• Southeastern portion of Redevelopment Block EOS-1 
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The area in the northern portion of Redevelopment Block EOS-1 is associated with the disposal 
dump area the ~avy used for disposal of industrial waste and with Triple A Sites 2 and 14, which 
Triple A used 'for industrial waste disposal. Activities related to the disposal areas may have 

• resulted in releases of SVOCs. The areas south of Building 600 and along the southeastern 
portion of Redevelopment Block EOS-1 are assocfated with the Bay Fill Area the Navy and 
Triple A used to store construction and industrial materials and to dispose of construction and 
industrial debris. Activities related to the storage and disposal area may have resulted in releases 
ofSVOCs. 

Cyanide 

Cyanide was detected in two out of 12 soil samples in soil samples collected from the surface to 
10 feet bgs and in two out of 12 soil samples in soil samples collected deeper than 10 feet bgs; 
the detected concentrations did not exceed the Parcel E residential or industrial screening criteria 
(see Appendix C). As a result, the nature and extent of cyanide in soil at Redevelopment Block 
EOS-1 is not discussed further in this section. 

,, 

Pesticides 

Twenty-two pJsticides were detected in soil samples collected from the surface to 10 feet bgs; · 
I ' 

five pesticides' were detected at concentrations exceeding the Parcel E residential screening 
criteria; only one pesticide was detected at concentrations exceeding industrial screening criteria. • 
The pesticides l;with concentrations exceeding the residential and industrial criteria were found in 
one or two isolated locations (see Figure 4.3.9-5). Three pesticides were detected in soil samples 
collected deep~r than 10 feet bgs; none at concentrations exceeding Parcel E residential or 
industrial screening criteria. As a result, the nature and extent of pesticides in soil at 
Redevelopmerit Block EOS-1 is not discussed further in this section. 

Polychlorinated Biphenyls 

Seventeen PCBs were detected in soil samples collected from the surface to · 10 feet bgs 
(see Table 4.3.9-1). In total, 176 samples were analyzed for PCBs with standard Aroclor 
speciation. six samples were analyzed to further speciate for congener-specific PCBs (for 
example, PC~-028), as shown in Table 4.3.9-1. The screening process was limited to the 
Aroclor species. Four Aroclor PCBs were present at concentrations exceeding the residential 
screening criteria, and two Aroclor PCBs exceeded the industrial criteria. For soil samples 
collected dee~er than 10 feet bgs, two PCBS were detected at concentrations exceeding the 
residential critbria; one PCB exceeded the industrial criteria. 

The lateral ex,tent of elevated concentrations of PCBs was evaluated to identify areas within 
Redevelopment Block EOS-1 where PCBs exceeded Parcel E industrial screening criteria in soil. 
Figure 4.3.9-5

1

[ shows the sampling locations where concentrations of PCBs exceeded Parcel E 
industrial screening criteria and presents the elevated concentrations at each location. • 
Concentrations of PCBs exceeded the screening criteria in soil at the following contiguous 
sampling locations: 
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• Northern portion of Redevelopment Block EOS-1 

• Southwest of Building 600 

• Southeastern portion of Redevelopment Block EOS-1 

The area in the northern portion of Redevelopment Block EOS-1 is associated with the disposal 
dump area the Navy used for disposal of industrial waste and with Triple A Sites 2 and 14, which 
Triple A used for industrial waste disposal. Activities related to ·the disposal areas may have 
resulted in releases of PCBs. The · southeastern portion of Redevelopment Block EOS-1 is 
associated with the bay fill area the Navy and Triple A used to store construction and industrial 
materials and to dispose of construction and industrial debris. Activities i:elated to the storage 
and disposal area may have resulted in releases of PCBs. 

Total Petroleum Hydrocarbons 

TPH concentrations exceeded the soil source screening criterion in eight samples; several of the 
locations were collocated with CERCLA contaminants. No free product was detected m 
monitoring wells within this block (Tetra Tech 2002c). 

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within 
Redevelopment Block EOS-1 where the TTPH exceeded the soil source screening criterion in 
soil. Figure 4.3.9-5 shows the sampling locations where concentrations of TTPH exceeded the 
soil source screening criterion and presents .the elevated concentrations at each location. 
Concentrations of TTPH exceeded the screening criterion in soil at contiguous sampling 
locations in the northern portion of Redevelopment Block EOS-1 outside of CAA5. The areas 
with elevated concentrations of TTPH are collocated with the areas with elevated concentrations 
of metals, SVOCs, and PCBs. TTPH concentrations at two other isolated locations also 
exceeded the screening criteria; none of the isolated locations of TTPH are indicative of a source 
area. 

The area in the northern portion of Redevelopment Block EOS-1 is associated with the disposal 
dump area the Navy used for disposal of industrial waste and with Triple A Sites 2 and 14, which 
Triple A used for industrial waste disposal. Activities related to the disposal areas may have 
resulted in releases ofTTPH. 

4.3.9.3.2 Extent of Chemicals in Soil 

The screening process identified four areas within Redevelopment Block EOS-1 where 
concentrations of representative chemicals in soil at contiguous sampling locations exceeded 
Parcel E screening criteria: 
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• Area in the northern portion of Redevelopment Block EOS-1: metals, SVOCs, PCBs, 
and TTPH (see Figures 4.3.9-2, 4.3.9-4, and 4.3.9-5) 

• Area southwest of Building 600, former firing range and area south of firing range: 
metals, SVOCs, and PCBs (see Figures 4.3.9-2, 4.3.9-4, and 4.3.9-5) 

• Area south of Building 600: metals and SVOCs (see Figures 4.3.9-2 and 4.3.9-4) 

• Area southeast of Building 600 (southeastern portion of Redevelopment Block 
EOS-1): metals, SVOCs, and PCBs (see Figures 4.3.9-2, 4.3.9-4, and 4.3.9-5) 

The area in the northern portion of Block EOS-1 is associated with the disposal dump area used 
by the Navy fqr disposal of industrial waste and with Triple A Sites 2 and 14, which were used 
by Triple A for industrial waste disposal. Activities related to the disposal areas may have 
resulted in releases of metals, SVOCs, PCBs and TTPH. In addition, the undocumented use of 

I! 

sandblast waste as fill material in this area may be an additional source of metals contamination. 
A radiological removal action is expected to be completed in 2012. The estimated size of the 
area is 350 fe~t (east-west) by 600 feet (north-south). The depth to groundwater is 8.0 to 11.1 
feet bgs. , 

,' 

The southwest!i of Building 600 is associated with a firing range identified on aerial photographs 
(Tetra Tech 2002a). The firing range may have resulted in a release of lead. Only one sample 

• 

location had concentrations in excess of the Parcel E industrial screening criteria. The estimated • 
I, 

size of the area is 50 feet ( east-west) by 50 feet (north-south. Activities in the area south of the 
firing range are not known, but may have resulted in releases of metals, SVOCs, and PCBs. The 
estimated size,: of the area is 150 feet (east-west) by 120 feet (north-south). The depth to 
groundwater is 8.5 feet bgs. 

The area south, of Building 600 is associated with the Bay Fill Area used by the Navy and Triple 
A for storage: of construction and industrial materials and for disposal of construction and 
industrial debris. Activities related to the storage and disposal area may have resulted in releases 
of metals and SVOCs. The estimated size of the area is 175 feet (east-west) by 80 feet (north
south). The d6pth to groundwater is about 9 feet bgs. 

The area southeast of Building 600 (southeastern portion of Redevelopment Block EOS-1) is 
also associated with the Bay Fill Area used by the Navy and Triple A for storage of construction 
and industrial materials and for disposal of construction and industrial debris. Activities related 
to the storage and disposal area may have resulted in releases of metals, SVOCs, and PCBs. The 
estimated size of the area is 200 feet (east-west) by 120 feet (north-south). The depth to 
groundwater is about 9 feet bgs. 
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4.3.9.4 Nature and Extent of Chemicals in Groundwater 

This section summarizes the evaluation of the nature and extent of chemicals detected in 
groundwater samples collected from monitoring wells associated with Redevelopment Block 
EOS-1. Figure 4.3.9-6 shows the locations of the groundwater monitoring wells associated with 
Redevelopment Block EOS-1 where groundwater samples were collected for this evaluation. · 

Tables 4.3.9-3 and 4.3.9-4 present the summary statistics for chemicals that were _detected in the 
A-aquifer and the B-aquifer, respectively. No bedrock water-bearing zone wells are associated 
with Redevelopment Block EOS-1. Table 4.3.9-3 presents statistics for data from nine A-aquife.r 
wells; Table 4.3.9-4 presents statistics for data from one B-aquifer well. Chemicals that were 
retained for evaluatiqn based on consideration of the facto~s described in Section 4.1.2.2 are 
shaded and shown in bold font in these tables. Appendix D includes the complete groundwater 
data set for this redevelopment block 

4.3.9.4.1 Chemicals in A-Aquifer Groundwater 

Nine A-aquifer wells are associated with Redevelopment Block EOS-1 (see Figure 4.3.9-6). 
Groundwater samples collected from the A-aquifer wells were analyzed for metals (including 
hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. Cyanide was not 
detected in any groundwater samples collected from A-aquifer wells associated with 
Redevelopment Block EOS-1; therefore, this chemical is not discussed further in this section . 

The chemicals that were detected in groundwater· samples collected from the A-aquifer are 
evaluated below by analytical group: metals, yocs, SVOCs, pesticides, PCBs, and TPH. 

Metals 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-1 were 
analyzed for metals during one or more rounds of sampling; 24 metals were detected. Of the 
24 metals detected, 9 metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, silver, 
and zinc) exhibited concentrations exceeding the appropriate screening criteria (surface water 
criteria, or HGALs if greater than surface water criteria) listed in Table 4.3.9-3. The spatial and 
temporal distributions of these seven metals are discussed below. 

• Arsenic exceeded its surface water criterion (36 µg/L) and its HGAL (27.34 µg/L) in 
only' one groundwater sample, collected from IR02MWB-1 in July 1992, with a 
concentration of 5Q.9 µg/L (65.8 µg/L in the duplicate sample). This well is located 
approximately 100 feet from the Bay. Arsenic was not detected above a 
concentration of 9.6 µg/L in any of the five subsequent samples from well 
IR02MWB-1 collected from August 1992 through November 2004 . 
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• Cadmium exceeded its surface water criterion (8.8 µg/L) and its HGAL (5.08 µg/L) • 
in 3: of 54 samples. The three exceedances were detected in samples collected from 
IROQMW141A in July i992 (113 µg./L), IR02MW373A in March 2001 (10.8 µg/L), 
andl!IR02MWB-3 in July 1992 (23.6 µg/L). Wells IR02MW141A and IR02MW373A 
are Jocated approximately 200 feet from the Bay, and well IR02MWB-3 is located 
approximately 75 feet from the Bay. Cadmium was not detected above a 
concentration of 3.6 µg/L in any of the four subsequent samples collected from well 
IR02MW141A in 1992, 2001, and 2002. Cadmium was not detected above a 
concentration of 8.36 µg/L in either of the two subsequent samples collected from 
well IR02MW373A in July and September 2002. Cadmium was not detected above a 
con¢entration of 0.32 µg/L in any of the seven subsequent samples collected from 
wel} IR02MWB-3 in 1992, 2001, 2002, and 2004. 

• Chr.omium exceeded its surface water criterion (50 µg/L) and its HGAL (15.66 µg/L) 
in 5 of 57 samples. The five exceedances were detected in samples collected from 
IR02MW141A, IR02MWB-l, IR02MWB-2, and IR02MWB-3 in July 1992 (491, 
472, 544, and 242 µg./L, respectively), and IR02MWB-2 in June 2004 (56.1 µg/L). 
Wells IR02MW141A and IR02MWB-3 are located approximately 200 feet and 
75 feet from the Bay, respectively, and wells IR02MWB-1 and IR02MWB-2 are 
loct1ted approximately 100 feet from the Bay. Chromium was not detected in the 
sub~equent four samples collected from well IR02MW141A in 1992, 2001, and 2002. 
ciJomium was not detected above 6.6 µg/L in the subsequent five samples collected 
fro~ well IR02MWB-1 in 1992, 2001, 2002, and 2004. Chromium was not detected • 
at concentrations exceeding the PQL of22 µg/L, in the subsequent two samples 
collected from well IR02MWB-2 in September and November 2004. Chromium was 
not detected in the subsequent seven samples collected from well IR02MWB-3 in 
1992, 2001, 2002, and 2004. 

• Copper exceeded its surface water criterion (3.1 µg/L) and its HGAL (28.04 µg/L) in 
12 bf 66 samples. The 12 exceedances were detected in samples collected from six 

,1 

wells (IR02MW126A, IR02MW141A, IR02MW373A, IR02MWB-1, IR02MWB-2, 
and IR02MWB-3) from July 1992 through June 2004. Only samples collected from 
wells IR02MW126A (located approximately 100 feet from the Bay) and 
IRd2MW373A (located approximately 200 feet from the Bay) exhibited copper 
concentrations exceeding screening criteria since 1992. The table on the following 
page summarizes the analytical results for copper for these two wells, with the HGAL 
exceedances highlighted in bold. 
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Sampling Location Sample Date 

IR02MW126A 01-06-1992 

07-08-1992 

. 07-08-1992 

08-25-1992 

03-13-2001 

08-15-2002 

09-24-2002 

06-10-2004 

09-10-2004 

11-17-2004 

IR02MW373A 11-21-1995 

03-04-1996 

05-10-1996 

03-26-2001 

07-23-2002 

09-17-2002 

Copper 
(µg/L) 

2.8 

4 

161 
1.8 

18.7 

4 

8 

43.2 
10.8 

5 

4.1 

1210 
782 

1300 

369 
241 

Qualifier 

u 

u 
J 

u 
u 

u 

IR02MW373A is the only well with sample results that consistently exceeded the 
A-aquifer screening criterion after 1992. This well is located approximately 200 feet 
from the Bay. The 2004 copper groundwater plume in Redevelopment Block EOS-1, 
shown on Figure 4-3, was defined by the extent of copper based on the 2004 quarterly 
groundwater monitoring data (see Table 4-3). The 2004 analytical results indicated 
that the plume was limited to an area around one well (IR02MW373A), in the 
northern portion of the redevelopment block. However, copper concentrations in 
samples collected from well IR02MW126A after December 2004 appear to have 
fluctuated between 49.4 and 1000 µg/L from the first quarter of 2005 to the second 
quarter of 2007. The last copper concentration (68.2 µg/L) was measured in the 
second quarter of 2007. All ,post-2004 results for copper obtained from this well 
consistently exceeded the A-aquifer screening criterion, indicating that copper plume 
in groundwater at IR-02 Northwest may be expanding. 

• Lead exceeded its surface water criterion (5.6 µg/L) and its HGAL (14.44 µg/L) in 
9 of 60 samples. The nine exceedances were detected in samples collected from 
five wells (IR02MW126A, IR02MW141A, IR02MW373A, IR02MWB-2, and 
IR02MWB-3) from July 1992 through September 2002. Only samples collected from 
well IR02MW373A (located approximately 200 feet from the Bay) exhibited lead 
concentrations exceeding screening criteria since 1992. This well is located 
approximately 200 feet from the Bay. The table on the following page summarizes 
the analytical results for lead for this well, with the HGAL exceedances highlighted in 
bold . 
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Lead 
Sampling Location Sample Date (1,,19/L) Qualifier 

IR02MW373A 11-21-1995 3.7 

03-04-1996 28.7 J 

05-10-1996 17.4 

03-26-2001 24 

07-23-2002 17.6 

09-17-2002 35.2. 

IR02MW373A is the only well with analytical results consistently exceeding the 
A-aquifer screening criterion after 1992. The 2004 lead groundwater plume in · 
Redevelopment Block EOS-1, shown ori Figure 4-3, was defined by the extent of lead 
based on the 2004 quarterly groundwater monitoring data (see Table 4-3). The 2004 
analytical results indicated that the plume was limited to an area around one well 

1, 

(IR~2MW373A), in the northern portion of the redevelopment block. The presence 
of lead in A-aquifer groundwater at Redevelopment Block EOS-1 is likely related to 
its presence in soils at IR-02 Northwest. 

• Mercury exceeded its surface water criterion (0.025 µg/L) and its HGAL (0.6 µg/L) 
in tbrree groundwater samples, collected from wells IR02MW141A, IR02MWB-2, 
andIR02MWB-3 in July 1992, with concentrations ranging from l.7 to 54 µg/L. 

• 

I' 

Th~se wells are located approximately 75 to 200 feet from the Bay. Mercury was not • 
det~cted in any of the subsequent samples collected from these wells. 

• Nickel exceeded its surface water criterion (8.2 µg/L) and its HGAL (96.48 µg/L) in 
17 of 60 groundwater samples. The 17 exceedances were detected in samples 
coUected from five wells (IR02MW141A, IR02MW373A, IR02MWB-1, 
IR02MWB-2, and IR02MWB-3), with concentrations ranging from 120 to 
1,720 µg/L. Nickel detections have not exceeded the HGAL in samples collected 
froin either IR02MW141A or IR02MWB-3 subsequent to 1992. Wells IR02MWB-1 
and IR02MWB-2 are located approximately 100 feet from the Bay and well 
IR02MW373A is located approximately 200 feet from the Bay. The table on the 
following page summarizes the analytical results for nickel for these wells, with the 
HGAL exceedances highlighted in bold. 
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Sampling Location Sample Date 

IR02MW373A 11-21-1995 
03-04-1996 
05-10-1996 
03-26-2001 
07-23-2002 
09-17-2002 

IR02MWB-1 01-13-1992 
01-13-1992 
07-07-.1992 
07-07-1992 
08-27-1992 
03-15-2001 
03-15-2001 
08-16-2002 
09-20-2002 
11-30-2004 

IR02MWB-2 01-07-1992 
07-07-1992 
08-27-1992 
03-28-2001 
07-24-2002 
09-24-2002 
06-10-2004 
09-14-2004 
11-22-2004 
11-22-2004 

Nickel 
(1,,19/L) 

28.9 
543 
554 

1,460 
753 
452 
92.1 
88.3 
596 

1,470 
696 
240 
198 
7.2 

48.8 
9.6 

125 
235 
71.1 
1,720 
505 
120 
277 
364 
76.2 
60.3 

Qualifier 

J 
J 
J 
J 

J 

J 
J 

IR02MW373A and IR02MWB-2 are the only wells with analytical results 
consistently exceeding the A-aquifer screening criterion after 2001. The 2004 nickel 
groundwater plume in Redevelopment Block EOS-1, shown on Figure 4-3, was 
defined by the extent of nickel based on the 2004 quarterly groundwater monitoring 
data (see Table 4-3). The 2004 analytical results indicated that two plumes are 
present, limited to areas around these two wells in the northern and central portion of 
the redevelopment block. Well IR02MW373A is located in IR-02 Northwest and 
well IR02MWB-2 is located in IR-02 Central. The presence of nickel in A-aquifer 
groundwater at Redevelopment Block EOS-1 is likely related to its presence in soils 
at the IR-02 Northwest and IR-02 Central. 

• Silver exceeded its surface water criterion (0.38 µg/L) and its HGAL (7.43 µg/L) in 
only one groundwater sample, collected from well IR02M141A in 1992, with a 
concentration of 67.2 µg/L (68.9 µg/L in the duplicat~ sample). This well is located 
approximately 200 feet from the Bay. Silver was not detected above 0.3 µg/L in any 
of the four subsequent samples collected from this well in 1992, 2001,.and 2002 . 
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• Zinc exceeded its surface water criterion (81 µg/L) and its HGAL (75.68 µg/L) in 17 
of 63 groundwater samples, with concentrations ranging from 88.5 to 31,100 µg/L. 
The

1

: 17 exceedances were detected in samples collected from six wells 
(IR02MW126A, IR02MW141A, IR02MW373A, IR02MWB-1, IR02MWB-2, and 
IR07MWB-3). After 1992, zinc was detected at concentrations above the surface 
wat~r criteria in samples from only three of these wells (IR02MW126A, 
IR02MW373A, and IR02MWB-3). The table below summarizes the analytical 
restilts for zinc for these wells, with the surface water criterion exceedances 
highlighted in bold. 

Sampling Location Sample Date 

IR02MW126A 03-13-2001 
08-15-2002 
09-24-2002 
06-10-2004 
09-10-2004 
11-17-2004 

IR02MW373A 11-21-1995 
03-04-1996 
05-10-1996 
03-26-2001 
07-23-2002 
09-17-2002 

IR02MWB-3 08-27-1992 
08-27-1992 
03-15-2001 
03-15-2001 
07-19-2002 
09-23-2002 
06-17-2004 
09-17-2004 
11-23-2004 

Zinc 
(1,19/L) 

37.5 
240 
98.6 
252 
221 
157 
39.7 
4200 
3500 
9970 
4930 
2970 
16.5 
16.5 
91 

88.5 
11 
2 

37.5 
50 
100 · 

Qualifier 

·u 
J 

u 

u 
u 
J 
J 
u 
u 
J 
u 
u 

The 2004 zinc groundwater plume in Redevelopment Block EOS-1, shown on 
Figure 4-3, was defined by the extent of zinc based on the 2004 quarterly 
groundwater monitoring data (see Table 4-3). IR02MW126A and IR02MW373A are 
the;;only wells with analytical results consistently exceeding the A-aquifer screening 
criterion after 2001. The 2004 analytical results indicated that the zinc plume is 
limited to the area around these two wells, in the northern portion of the 
re~

1

evelopment block. Zinc concentrations in samples collected from well 
IR02MW126A after December 2004 appear to have fluctuated between 241 and 
2,320 µg/L from the first quarter of 2005 to the second quarter of 2007. The last zinc 
concentration (241 µg/L) was measured in the second quarter of 2007. All post-2004 
reshlts for zinc obtained from this well consistently exceeded the A-aquifer screening 
criterion, indicating that zinc plume in groundwater at IR-02 Northwest may be 
expanding. 
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Copper, lead, nickel, and zinc in A-aquifer groundwater at Redevelopment Block EOS-1 are 
discussed further in Section 4.3.9.5. The presence of copper, lead, and zinc in groundwater may 
be due in part to the use of spent ABM as fill in addition to the presence of these metals in soil. 
Spent ABM was found when the radium dial disposal area in IR-02 Northwest and Central }Vas 
excavated. In addition, significant quantities of copper wire were found in the vicinity of at least 
one well in this area. ABM is a potential source. of copper, lead, and zinc in groundwater. The 
presence of these metals in A-aquifer groundwater at Redevelopment Block EOS-1 is also likely 
related to their presence in soils at IR-02 Northwest and IR-02 Central. The IR-02 Northwest 
land area was created with Artificial Fill materials, including serpentinite bedrock, excavated 
Bay Mud, sands, gravel, construction debris, industrial debris, and sandblast waste. Soils at 
IR-02 Northwest were consistently excavated and filled with soil and industrial materials from 
other areas at HPS. IR-02 Central is the central portion of the Bay Fill Area, an area created by 
filling in the Bay margin with quarried materials consisting primarily of serpentinite bedrock 
from the HPS peninsula (PRC 1996c). Other materials used to create the Bay Fill Area may 
have included excayated Bay Mud, sands, gravel, construction debris (such as brick, concrete, 
and wood), industrial debris (such as metals pipes, plastics, and tires), and sandblast waste. 
However, the filling history of this area is not well documented. 

Volatile Organic Compounds 

Samples collected.from the A-aquifer wells associated with Redevelopment Block EOS-1 were 
analyzed for VOCs during one or more rounds of sampling; 22 VOCs were detected. Of the 
22 VOCs detected, 7 VOCs (1,4-DCB, benzene, carbon tetrachloride, naphthalene, PCE, TCE, 
and vinyl chloride) exceeded at least. one of the appropriate screening criteria ( vapor intrusion 
and surface water criteria) listed in Table 4.3.9-3. The spatial and temporal distributions of these 
seven VOCs are discussed below. 

• 1,4-DCB exceeded its vapor intrusion criterion (2.1 µg/L) in 1 of 55 groundwater 
samples. The single exceedance (2.2 µg/L) was detected in a sample collected from 
well IR02MW126A in August 2002. 1,4-DCB was not detected above 1.6 µg/L in 

. . 

any of the four subsequent samples collected from this well in 2002 and 2004. 

• Benzene exceeded its vapor intrusion criterion (0.37 µg/L) in 9 of 47 groundwater 
samples collected from two A-aquifer wells (IR02MW126A and IR02MW372A). 
The table on the following page summarizes the analytical results for benzene for 
these.two A-aquifer wells, with the vapor intrusion criterion exceedances highlighted 
in bold . 
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Sampling Location 
Benzene • Sample Date (µg/L) Qualifier 

IR02MW126A 01-06-1992 5 u 
07-08-1992 1 J 

07-08-1992 5 u 
08-25-1992 5 u 
08-15-2002 1.1 

09-24-2002 0.92 

06-10-2004 1.2 

09-10-2004 1.1 J 

11-17-2004 0.32 J 

IR02MW372A 11-22-1995 5 

03-07-1996 2 J 

05-10-1996 3 

03-26-2001 2 

07-17-2002 0.34 J 

09-10-2002 0.22 J 

09-10-2002 0.22 ✓ 

The 2004 benzene groundwater plume in Redevelopment Block EOS-1, shown on 
Figure 4-4, was defined by the extent of benzene based on the 2004 quarterly • 
groundwater monitoring data (see Table 4-4). The 2004 analytical results indicated 
that the plume was limited to an area around one well (IR02MW126A). The source 
of benzene in groundwater is unknown, but may be related to the disposal of 
industrial debris at IR-02 Northwest. 

• Carbon tetrachloride exceeded its vapor intrusion criterion (0.046 µg/L) in 1 of 
47 groundwater samples. The single exceedance (11 µg/L) was detected in a sample 
collected from well IR02MWB-2 in July 1992. Carbon tetrachloride was not detected 
in any of the four subsequent samples collected from this well in 1992, 2001, and 
2002. 

• Naphthalene exceeded its vapor intrusion criterion (3.6 µg/L) in 5 of 42 groundwater 
samples. The five exceedances were detected in samples collected from well 
IR02MW126A and IR02MW372A, with concentrations ranging from 5 to 12 µg/L. 
Naphthalene was not detected above the screening ctjterion in the last two samples 
collected from well IR02MW126A in September and November 2004. Naphthalene 
was detected in two of three samples collected from well IR02MW372A in 1995 and 
1996, with estimated concentrations of 5 and 8 µg/L. No subsequent samples 
collected from this well have been analyzed for naphthalene. Both well 
IR02MW126A and well IR02MW372A are located in IR-02 Northwest. The source 
of haphthalene in groundwater at IR-02 Northwest is unknown, but may be related to 
the disposal of industrial debris at the site. 
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• PCE exceeded its vapor intrusion criterion (0.54 µg/L) in 2 of 47 groundwater 
samples. The two exceedances were detected in samples collected from well 
IR02MW141A in May 1992 (3 µg/L) and IR02MWB-2 July 1992 (2 µg/L). PCE 
was not detected in any of the five subsequent samples collected from well 
IR02MW141A or the four subsequent samples collected from well IR02MWB-2 in 
1992 through 2004. 

• TCE exceeded its vapor intrusion criterion (2.9 µg/L) in 1 of 47 groundwater 
I 

samples. The single exceedance (4 µg/L) was 'detected in a sample collected from 
well IR02MW372A in November 1995. TCE was not detected above a concentration 
of 2 µg/L in any of the five subsequent samples collected from this well from 1996 
through 2002. Samples collected from this well subsequent to 1996 have exhibited 
TCE concentrations ranging from 0.2 to 0.53 µg/L. 

• Vinyl chloride exceeded its vapor intrusion criterion (0.028 µg/L) in. 8 of 
4 7 groundwater samples. The eight exceedances were. detected in samples 
collected from wells IR02MW126A and IR02MW372A. The table below 
summarizes the analytical results for vinyl chloride for these two A-aquifer wells, 
with the vapor intrusion criterion exceedances highlighted in bold. 

Sampling Location Sample Date 

IR02MW126A 01-06-1992 

07-08-1992 

07-08-1992 

08-25-1992 

08-15-2002 

09-24-2002 

06-10-2004 

09-10-2004 

11-17-2004 

IR02MW372A 11-22-1995 

03-07-1996 

05-10-1996 

03-26-2001 

07-17-2002 

09-10-2002 

09-10-2002 

Vinyl 
Chloride 

(µgll) 

10 

10 

10 

10 

0.49 

0.47 

0.63 

0.5 

0.28 

0.7 

0.7 

0.8 

0.2 

0.5 

0.5 

0.5 

Qualifier 

u 
u 
u 
u 
J 

J 

u 
J 

J 

J 

u 
u 
u 

The most recent analytical results in the RI data set indicate that vinyl chloride is 
present in groundwater at concentrations exceeding the screening criterion only at 
well IR02MW126A, located in IR-02 Northwest. The source of vinyl chloride at 
IR-02 Northwest is unknown, but may be related to the disposal of industrial debris at 
this site. 
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Benzene, naphthalene, and vinyl chloride in A-aquifer groundwater at Redevelopment Block • 
EOS-1 are dischssed further in Section 4.3.9.5. 

Semivolatile Organic Compounds 
!f 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-1 were 
analyzed for syocs during one or more rounds of sampling; 18. SVOCs were detected. Of the 
18 SVOCs det~cted, none exceeded the appropriate screening criteria (vapor intrusion criteria 
and surface water criteria) listed in Table 4.3.9-3. As a result, SVOCs in A-aquifer groundwater 
at Redevelopm~nt Block EOS-1 are not discussed further iri this section. 

Pesticides 

Samples collected from the A-aquifer. wells associated with Redevelopment Block EOS-1 were 
analyzed for pesticides during one or more rounds of sampling; 19 pesticides were detected 
(see Table 4.3.9-3). Of the 19 pesticides detected, 8 pesticides (4,4'-DDT, alpha-chlordane, 
dieldrin, endos:ulfan.lI, endrin, gamma-chlordane, heptachlor, and heptachlor epoxide) exhibited 
concentrations 

1

'exceeding surface water criteria listed in Table 4.3.9-3. The spatial and temporal 
distributions of these eight PCBs are discussed below. 

• 4,4'.-DDT exceeded its surface water criterion (0.001 µg/L) in 4 of 39 groundwater 
samples. The four exceedances were detected in samples collected from Wells • 
IR0.2MW372A and IR02MWB-3 in 1996 and 2001, with concentrations ranging from 
0.0q8 to 0.3 µg/L. '4,4'-DDT was not detected in any of the two subsequent samples 
collected from Well IR02MW3 72A in 2002 or in the five subsequent samples 
collected from Well IR02MWB-3 in 2002 and 2004. 

•• Alpha-chlordane exceeded its surface water criterion (0.004 µg/L) in 2 of 
39 groundwater samples. The two exceedances were detected in samples collected 
from well IR02MW3 72A in 1996 and 2002. The table below summarizes the 
anaiytical results for alpha-chlordane for this well, with the s~rface water criterion 
exceedances highlighted in bold. 

Alpha-
Chlordane 

Sampling Location Sample Date (µg/L) Qualifier 

IR02MW372A 11-22-1995 0.05 u 
03-07-1996 0.05 u 
05-10-1996 0.03 J 

03-26-2001 0.005 UJ 

07-17-2002 0.024 UJ 

09-10-2002 0.0088 J 

09-10-2002 0.0099 J 
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Well IR02MW372A is loca~ed in IR-02 Northwest. The source of alpha-chlordane is 
unknown, but may be related to facility-wide pest and weed abatement programs and 
may be indicative of the routine use of these materials. · 

• Dieldrin exceeded its surface water criterion (0.142 µg/L) in 2 of39 groundwater 
samples. The two exceedances were detected in samples collected from Well 
IR02MW372A in March and May 1996, with concentrations of 0.3 µg/L. Dieldrin 
detections in samples collected from Well IR02MW372A in 2001 and 2002 were less 
than the surface water criterion, and dieldrin was not detected in the most recent 
sample in the RI data set collected from this well in September 2002. 

• Endosulfan II exceeded its surface water criterion (0.0087 µg/L) in only 1 of 
39 groundwater samples. The single exceedance (0.4 µg/L) was detected in a sample 
collected from Well IR02MW3 72A in March 1996. Endosulfan II was not detected 
in the subsequent four samples collected from well IR02MW372A in 1996, 2001, and 
2002. 

• Endrin exceeded its surface water criterion (0.0023 µg/L) in 2 of 39 groundwater 
samples. The two exceedances were detected in samples collected from well 
IR02MW372A in March 1996 (1 µg/L) and May 1996 (0.2 µg/L). Endrin was not 
detected in the subsequent three samples collected from this well in 2001 and 2002. 

• Gamma-chlordane exceeded or equaled its surface water criterion (0.004 µ:g/L) in 
four of 39 groundwater samples. The four exceedances were detected in samples 
collected from Well IR02MW372A, with concentrations ranging from 0.05 to 
0.3 µg/L. The table below summarizes the analytical results for gamma-chlordane for 
this well, with the surface water criterion exceedances highlighted in bold. 

Sampling Location Sample Date 

IR02MW372A 11-22-1995 

03-07-1996 

05-10-1996 

03-26-2001 

07-17-2002 

09-10-2002 

09-10-2002 

Gamma-
Chlordane 

(1,1gll) 

0.05 

0.07 

0.3 

0.05 

0.0094 

0.11 

0.1 

Qualifier 

u 

J 

u 

Well IR02MW372A is located in IR-02 Northwest. The source of gamma-chlordane 
is unknown but may be related to facility-wide pest and weed abatement programs 
and may be indicative of the routine use of these materials . 
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• Heptachlor exceeded its surface water criterion (0.004 µg/L) in 1 of 39 groundwater • 
samples. The single exceedance (0.03 µg/L) was detected in a sample collected from 
weH IR02MW372A in March 2001 and was qualified as estimated because it was 
below the PQL. Heptachlor was not detected in the subsequent two samples collected 
from this well in July and September 2002. 

• Heptachlor epoxide exceeded its surface water criterion (0.004 µg/L) in 3 of 
33 groundwater samples. The three exceedances were detected in samples collected 
from well IR02MW372A in March 1996, May 1996, and March 2001. The table 
below summarizes the analytical results for heptachlor epoxide for this well, with the 
surface water criterion exceedances highlighted in bold. 

Heptachlor 
Epoxide 

Sampling Location Sample Date (µg/L) Qualifier 

IR02MW372A 11-22-1995 0.01 u 
03-07-1996 0.2 
05-10-1996 0.2 

03-26-2001 0.02 J 

Well IR02MW372A is located in IR-02 Northwest. The source ofheptachlor epoxide 
is unknown but may be related to facility-wide pest and weed abatement programs • 
and may be indicative of the routine use of these materials. 

Alpha-chlordane, gamma-chlordane, and heptachlor epoxide in A-aquifer groundwater at 
Redevelopment Block EOS-1 are discussed further in Section 4.3.9.5. 

Polychlorinated Biphenyls 

Samples collec.;ted from the A-aquifer wells associated with Redevelopment Block EOS-1 were 
analyzed for PCBs during one or more rounds of sampling; ·three PCBs (Aroclor-1242, 
Aroclor-1254, and Aroclor-1260) were detected (see Table 4.3.9-3). All of the PCB detections 
exceeded the surface water criterion (0.03 µg/L), which is less than the reported detection limits 
(ranging from 0.1 to 10 µg/L). The spatial and temporal distributions of the three detected PCBs 
are discussed below. 

• Aroclor-1242 exceeded its surface water criterion (0.03 µg/L) in only one sample, 
collected from well IR02MW141A in May 1992, at a concentration of 2 µg/L. 
Aroclor-1242 was not detected in any of the five subsequent samples collected from 
this well from 1992 to 2002. 

• Aroclor-1254 exceeded its surface water criterion (0.03 µg/L) in 9 of 42 samples 
collected from three A-aquifer wells; IR02MW141A, IR02MW372A, and 
IRd2MWB-3. Aroclor-1254 was detected below the PQL in the sample collected • 
from well IR02MW141A, and was not detected in the duplicated sample or the 
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subsequent five samples collected fromthis well from 1992.through 2002. 
Aroclor-1254 was detected in all eight samples collected frorri wells IR02MW3 72A 
and IR02MWB-3, with concentrations ranging from 0.1 t~ 40 µg/L. The table below 
summarizes the analytical results for Aroclor-1254 for these two A-aquifer wells, 
with the surface water criterion exceedances highlighted in bold. 

Aroclor-
1254 

Sampling Location Sample Date · (µg/L) Qualifier 

IR02MW372A 11-22-1995 10 
03-07-1996 27 
05-10-1996 35 
03-26-2001 1 

IR02MWB-3 01-20-1992 18 
07-10-1992 40 
08-27-1992 23 
08-27-1992 19 
03-15-2001 0.1 

The 2004 Aroclor-1254 groundwater plume in Redevelopment Block EOS-1, shown 
on Figure 4-5, was defined by the extent of Aroclor-1254 based on the 2004 quarterly 
groundwater monitoring data (see Table 4-5). The 2004 analyticai results indicated 
that the plume was limited to an area around wells IR02MW372A and IR02MWB-3, 
located in IR-02 Northwest. The source of Aroclor-1254 at IR-02 Northwest may be 
industrial disposal in the disposal dump area. 

• Aroclor-1260 exceeded its surface water criterion (0.03 µg/L) in eight of 42 samples 
and in three of the nine A-aquifer wells; IR02MW126A, IR02MW141A, and 
IR02MW373A in 1992, 1995, and 1996. The maximum detected concentration of 
Aroclor-1260 (5 µg(L) was reported in a sample collected from well IR02MW141A 
in August 1992. Aroclor-1260 was not detected in any of the three or more samples 
collected from each of these wells subsequent to 1996. 

Aroclor-1254 in A-aquifer groundwater at Redevelopment Block EOS-1 is discussed further in 
Section 4.3.9.5. 

Total Petroleum Hydrocarbons 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-1 were 
analyzed for TPH products during one or more rounds of sampling. TPH-g, TPH-d, and 
TPH-mo were detected in groundwater samples collected from one, two, and two A-aquifer 
wells, respectively. The maximum concentrations detected of each TPH range varied from 33 to 
1,500 µg/L (see Table 4.3.9-3). These maximum concentrations were all less than the TPH 
screening criteria for groundwater. As a result, TPH products in A-aquifer groundwater at 
Redevelopment Block EOS-1 are riot discussed. further in this section . 
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4.3.9.4.2 Chemicals.in the B-Aquifer 

Orie B-aquifer well is .located within Redevelopment Block EOS-1 (see Figure 4.3.9-6). 
Groundwater samples collected from the B-aquifer well were analyzed for metals, voes, 
SVOes, pesticides, PeBs, and TPH. SVOes, pesticides, PeBs, and TPH were not detected in 
any groundwater samples collected from the B-aquifer well associated with Redevelopment 
Block EOS-1; therefore, these chemicals are not discussed further in this section. Table 4.3 .9-4 
presents the summary statistics for chemicals detected in sampl,es collected from the B-aquifer 
well. 

The chemicals. that were detected in groundwater samples collected from the B-aquifer are 
evaluated below by the following analytical groups: metals and voes. 

Metals 

Samples collected from the B-aquifer well associated with Redevelopment Block EOS-1 were 
analyzed for metals during one or more rounds of sampling; 12 metals were detected. 
Groundwater s~mples collected from the B-aquifer well after 1992 were not analyzed for metals. 
Of the 12 metals detected, 3 metals (arsenic, lead, and manganese) exhibited .concentrations 
exceeding one or more screening criteria (see Table 4.3.9-4). The spatial and temporal 
distribution of these three metals is discussed below. 

• 

• Arsenic exceeded its domestic use criterion (0.007 µg/L) in one of three groundwater • 
samples. The single exceedance (2.1 µg/L) was detected in a sample collected from · 
well IR02MW127B in January 1992. The single detection was qualified as estimated 
bec~use it was below the PQL, and arsenic was not detected in the two subsequent 
san:iples collected from this well in July and August 1992. 

·• Lead exceeded its surface water criterion (5.6 µg/L) in one of three groundwater 
sallJ-ples. The single exceedance (8.2 µg/L) was detected in a sample collected from 
well IR02MW127B in August 1992. The single exceedance was qualified as 
estimated because itwas detected at a concentration below the PQL. This well is 
located approximately 300 feet from the Bay. Lead was not detected above its 
surface water criterion in the two preceding samples collected from this well in 
January and July 1992. 

• Mapganese exceeded its domestic use criterion (880 µg/L) in all three groundwater 
samples collected from well IR02MW127B in January, July, and August 1992, with 
coricentrations ranging from 2,250 to 2,310 µg/L. The source of manganese in . 
groundwater at this well is unknown, but is most likely the breakdown of components 
of the soils at this redevelopment block. Although HGALs were derived for the 
A-aquifer, the B-aquifer concentrations are below the HGAL and therefore may be 
asshmed to be ubiquitous. 

Metals in B-aquifer groundwater at Redevelopment Block EOS-1 are not discussed further in 
this section. 1

' • 
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Volatile Organic Compounds 

Samples collected from the B-aquifer well associated with Redevelopment Block EOS-1 were 
analyzed for VOCs during one or more rounds of sampling; two VOCs toluene and 
trichlorofluoromethane) were detected. Neither of the VOCs_were detected at concentrations 
exceeding one or more screening criteria (Table 4.3.9-4). As a result, VOCs in the B-aquifer at 
Redevelopment Block EOS-1 are not discussed further in this section. 

4.3.9.4.3 Extent of Chemicals in Groundwater 

The screening process identified 11 chemicals in A-aquifer groundwater within Redevelopment 
Block EOS-1 whose concentrations consistently exceeded Parcel E screening criteria ( copper, 
lead, nickel, zinc, benzene, naphthalene, vinyl chloride, alpha-chlordane, gamma-chlordane, 
heptachlor epoxide, and Aroclor-1254). These chemicals were consistently identified above the 
screening criteria in five A-aquifer wells: 

• Monitoring well IR02MW373A: copper, lead, nickel, and zinc (see Figure 4-3 and 
Table 4-3) 

• Monitoring well IR02MWB-2: nickel (see Figure 4-3 and Table 4-3) 

• Monitoring well IR02MW126A: zinc (see Figure 4-3 and Table 4-3), benzene, 
naphthalene, and vinyl chloride (see Figure4-4 and Table 4-4) 

. . 

• Monitoring well IR02MW372A: alpha-chlordane, gamma-chlordane, heptachlor 
epoxide, and Aroclor-1254 (see Figure 4-5 and Table 4-5), and naphthalene 
(see Figure 4-4 and Table 4-4) 

• Monitoring w~ll IR02MWB-3: Aroclor-1254 (see Figure 4-5 and Table 4-5) 

All five of these wells are located within IR-02 Northwest. The source of metals in A-aquifer 
groundwater at Redevelopment Block EOS-1 is likely related to their presence .in soils at IR-02 
Northwest and IR-02 Central. In addition, the presence of copper, lead, and zinc in groundwater 
may be related to the use of spent ABM as fill material. Spent ABM was found when the radium 
dial disposal area in IR-02 Northwest· and Central was excavated. In addition, significant 
quantities of copper wire were found in the vicinity of at least one well in this area. The source 
of VOCs in A-aquifer groundwater at IR-02 Northwest is unknown, but may be related to the 
disposal of industrial debris at this site. The presence of pesticides in A-aquifer groundwater at 
IR-02 Northwest is unknown but may be related to facility-wide pest and weed abatement 
programs and may be indicative of the routine use of these materials. The source of the PCB 
Aroclor-1254 at IR-02 Northwest may be industrial disposal in the disposal dump area . 
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4.3.9.5 Evaluation of Chemical Fate and Transport 

As described in Sections 4.3.9.3 and 4.3.9.4, four areas were identified where soil sampling 
results exceeded Parcel E soil screening criteria and five wells were identified where 
groundwater ~ampling results exceeded Parcel E groundwater screening criteria in 
Redevelopment Block EOS-1. Chemicals identified in areas exceeding Parcel E screening 
criteria in soil: are metals (copper, lead, and manganese); SVOCs; PCBs; and TPH. Metals 
(copper, lead, p.ickel, and zinc); VOCs (benzene, naphthalene, and vinyl chloride); pesticides; 
PCBs; and TPH were identified in groundwater at concentrations exceeding Parcel E screening 
criteria. The p,ersistence and mobility of these representative chemicals in soil and groundwater 
is discussed below. 

Metals 

Arsenic 

Arsenic was ~etected in soil at Redevelopment Block EOS-1 at concentrations exceeding 
industrial criteria. The mobility of arsenic is highly dependant on soil pH and infiltration of 
water. Soil pH within Redevelopment Block EOS-1 ranges from 6.2 to 12 (see Appendix C). 
The average pH calculated is 7.6, as described in Section 4.3.2.5. Only 3 of 80 pH 
measurements were below 7.0. Although arsenic may be somewhat mobile in the basic soils, its 

• 

concentrations: in groundwater have not exceeded Parcel E screening criteria. Therefore, the • 
migration of a~senic from the vadose zone soils to groundwater appears to be limited. 

Copper· 

Copper in soil,s and groundwater was identified for further evaluation at Redevelopment Block 
EOS-1. Copp~r is not volatile. Copper may form compounds that are water soluble and may be 
transported under the influence of groundwater flow and accompanying geochemical reactions, 
which are dep4ndant on pH, complexation, oxidation, reduction, solubility, and sorption. Copper 
was detected in groundwater at concentrations exceeding Parcel E screening criteria, suggesting 
leaching at Reµevelopment Block EOS-1. Copper concentrations in groundwater have generally 
decreased in !i samples subsequent to 1992; however, in well IR02MW373A, copper 
concentrations still exceeded Parcel E screening criteria in the most recent sample in the RI data 
set. 

The estimateq 2004 copper plume in groundwater at well IR02MW373A in Redevelopment 
Block EOS-1 is located very near to the Bay (see Figure 4-4). The leading edge of the plume is 
about 100 feet away from the shoreline. · 
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Lead present in soils and groundwater was identified for further evaluation at Redevelopment 
Block EOS-1. Lead was detected in soil and groundwater at concentrations exceeding Parcel E 
screening criteria, suggesting leaching at Redevelopment Block EOS-1. However, lead 
concentrations in groundwater have generally decreased in samples subsequent to 1992 except at 
well IR02MW373A, where lead exceeded Parcel E screening criteria in the most recent sample 
in the RI data set. 

Lead does not tend to be mobile in aquatic environments and appears to be readily sorbed to soil 
or aquifer materials and is nearly insoluble in water except for some manmade organo-lead 
compounds, which are water soluble and tend to be more mobile in the environment 
(see Appendix H). Lead complexed with organic matter appears to ·be readiiy sorbed, and 
carbonate, hydroxide, and sulfate lead complexes are nearly insoluble in water. The estimated 
2004 lead plume in groundwater at well IR02MW373A in Redevelopment Block EOS-1 is 
located about 150 feet from the Bay (see Figure 4-4). Dis~olved lead is more likely to precipitate 
out because of the presence of oxidizing conditions in the tidal mixing zone. 

Nickel 

Nickel is readily weathered in soil environments. The nickel salts of nitrate, chloride, and sulfate 
are all water soluble, and significant levels of these anions will enhance nickel mobility . 
In water, nickel may form soluble compounds with various ions, suggesting the increased 
mobility of nickel. At Redevelopment Block EOS-1, nickel is expected to be transported along 
with groundwater; its retardation due to sorption is expected to be relatively limited 
(see Appendix H). · 

Based on the maximum concentrations detected during the two most recent quarters of sampling 
in the RI data set in Redevelopment Block EOS-1, the 2004 nickel plume.is estimated to include 
the area of Wells IR02MW373A and IR02MW149A, which are located near to· the Bay 
(see Figure 4-4). The leading edge of the 2004 plume is less than 100 feet away from the 
shoreline. 

Zinc present in A-aquifer groundwater was identified for further evaluation at Redevelopment 
Block EOS-1. Zinc was detected at concentrations exceeding Parcel E screening criteria in 
samples from two wells (IR02MW373A and IR02MW126A) at Redevelopment Block EOS-1. 
The migration of zinc is expected to be very limited as a result of metal precipitation or sorption 
to soil under the alkaline conditions at Redevelopment Block EOS-1. Based on the tendency of 
zinc to sorb to soil or aquifer materials, the migration of zinc in groundwater is expected to be 
limited (see Appendix H). As a result, the potential for zinc to migrate in groundwater is 
relatively low. The estimated 2004 zinc plume in groundwater at Redevelopment Block EOS-1 
is located less than 200 feet away from the Bay (see Figure 4-4). 
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Volatile Organic Compounds 

Benzene 

Benzene is highly soluble and has a relatively high vapor pressure. Based on an average TOC 
content of 2.6 percent in soil from O to i O feet bgs at Redevelopment Block EOS-1, sorption of 
benzene to soil can be significant (see Section 4.2). However, the sorption of dissolved benzene 
to soils or aquifer materials is not expected to substantially affect its transport. The benzene 
exceedances in groundwater at Redevelopment Block EOS-1 suggest that benzene may have 
migrated from!,soil to groundwater. The 2004 plume extent estimated around IR02MW126A is 
,very small and is about 100 feet away from the Bay (see Figure 4-4). Based on the decreasing 
trend of conce*trations and low concentrations detected in samples in the RI data set, which were 
less than scre~ning criteria, the potential for benzene to migrate from groundwater to the 
atmosphere is limited. 

Naphthalene 

Naphthalene was detected in A-aquifer groundwater at concentrations exceeding Parcel E 
screening criteria in samples from two wells (IR02MW126A and IR02MW372A) at 
Redevelopment Block EOS-1. Based on an average TOC content of 2.6 percent in soil from O to 
10 feet bgs at !Redevelopment Block EOS-1, the mobility of naphthalene in soil and sediments 

• 

would be limited because it has (1) a very low solubility in water, (2) a relatively low vapor • 
pressure, and (3) a tendency to strongly sorb to organic carbon in soil. As a result, the potential 
for naphthalene to migrate toward the Bay is very low. 

Vinyl Chloride , 

Vinyl chlorid~ was detected· in A-aquifer groundwater at concentrations exceeding Parcel E 
screening criteria in samples from two wens· (IR02MW126A and IR02MW372A) at 
Redevelopme11t Block EOS-1. Vinyl chloride is highly soluble and has a relatively high vapor 
pressure. Volatilization is an effective transport mechanism for vinyl chloride. Based on 
available data, vinyl chloride concentrations appear to decrease over time at wells 
IR02MW126A and IR02MW372A. Wells IR02MW126A and IR02MW372A are located near 
the shoreline. The higher groundwater velocities in response to tides would result in increased 
hydrodynamic' dispersion and, therefore, would lead to further attenuation of vinyl chloride 
concentrations;. As a result, the potential for vinyl chloride to migrate toward the Bay is expected 
to be very lim1ted. 

Semivolatile Organic Compounds 

Benzo(a)anthr~cene and benzo(k)fluoranthene (as representative SVOCs) were detected at 
concentrations. exceeding Parcel screening criteria in surface (0 to 10 feet bgs) soil, as well as at 
deeper depths '.(saturated soil). Based on an average TOC content of 2.6 percent in soil from O to • 
10 feet bgs at ~edevelopment Block EOS-1, the mobility of these P AHs to soil would be limited 
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because these chemicals have (1) a very low solubility in water, (2) a low vapor pressure, and 
(3) a tendency to strongly sorb to organic carbon in soil. As a result, the potential for these 
chemicals to migrate from the vadose zone into groundwater is relatively low. 

Pesticides 

Alpha-chlordane, gamma-chlordane, and heptachlor epoxide were detected at concentrations 
exceeding screening criteria in groundwater. Aqueous solubilities of alpha-chlordane, gamma
chlordane, and heptachlor epoxide are low, and high concentrations of dissolved inorganic 
chemicals may further reduce the aqueous solubility of these insecticides (see Appendix H). 
Based on an average TOC content of 2.6 percent in soil from O to 10 feet bgs at Redevelopment 
Block EOS-1, the mobility of pesticides in soil would be limited because pesticides tend to 
strongly sorb to soil organic matter and have low solubilities in water. As a result, the potential 
for these pesticides to further migrate in groundwater is relatively low. 

Polychlorinated Biphenyls 

Aroclor-1260 in soils and Aroclor-1254 in groundwater were identified for further evaluation at 
Redevelopment Block EOS-1. Aroclor-1260 was detected in surface (0 to 10 feet bgs) soil at 
concentrations exceeding Parcel E screening criteria at Redevelopment Block EOS-1. 
Aroclor-1260 has very low solubility and low vapor pressure because of a high level of 
chlorination ( see Appendix H). As a result, the potential for Aroclor-1260 to migrate from the 
vadose zone into groundwater is relatively low. 

Aroclor-1254 has low solubility; however, elevated levels of dissolved organic carbon may 
increase the aqueous solubility of PCBs. Based on an average TOC content of 2.6 percent in soil 
from O to 10 feet bgs at Redevelopment Block EOS-1, the sorption of PCBs to soil organic 
matter would be relatively high. Based on the maximum concentration detected during the two 
most recent quarters of sampling in the RI data set for Redevelopment Block EOS-1, the 2004 
plume extent estimated for Aroclor-1254 in groundwater is located less than 100 feet away from 
the shoreline (see Figure 4-5). 

Total Petroleum Hydrocarbons 

The detections of TPH that were noted for further evaluation in soil are associated with TPH-g, 
TPH-d, TPH-mo range, and TPH-unknown hydrocarbons. Based on an average TOC content of 
2.6 percent in soil from O to 10 feet bgs at Redevelopment Block EOS-1, the mobility of 
petroleum hydrocarbons in soil is expected be limited because petroleum hydrocarbons tend to 
strongly sorb to soil and have low solubilities in water. It is expected that the migration of 
petroleum hydrocarbons from soil to groundwater and the continued migration with groundwater 
would be limited . 
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4.3.10 Redevelopment Block EOS-2 

This section summarizes the site characterization of Redevelopment Block EOS-2, including the 
site history (see Section 4.3.10.1), the geology and hydrogeology (see Section 4.3.10.2), the 
nature and extent of chemicals in soil (see Section 4.3.10.3), the nature and extent of chemicals 
in groundwater ( see Section 4.3 .10.4 ), and the fate and transport of chemicals in soil and 
groundwater (see Section 4.3.10.5). The planned reuse for this block is open space. No tenants 
are currently pnesent on this redevelopment block. 

4.3.10.1 Site History 

Redevelopment Block EOS-2 is located in the southwestern portion of Parcel E. This 
redevelopment!!block includes portions of two IR sites: IR-02 Central and IR-03. Site features 
within Redevelopment Block EOS-2 are shown on Figure 1-13. The subsections below discuss 
the historical uses of IR-02 Central and IR-03 within the boundaries of Redevelopment Block 
EOS-2. 

4.3.10.1.1 IR-02 Central 

• 

The southeastern end of IR-02 Central is within Redevelopment Block EOS-2 
(see Figure 4.3.10-1). Portions of IR-02 Central are also located in Redevelopment Blocks 44, 
EMI-1, EOS-'1, and EOS-3. IR-02 Central is described in detail in Section 4.3.9.1.2, • 
Redevelopment Block EOS-1. IR-02 Central, also known as the Bay Fill Area, was used by the 
Navy to store and dispose of industrial materials and wastes. The southern portion of Triple A 
Site 17 (former oil reclamation ponds) is located in IR-02 Central; however, the actual oil 
reclamation ponds are located in IR-03. 

4.3.10.1.2 IR-03 

IR-03 lies wi~in the boundaries of IR-02 Central and is located in the central portion of 
Redevelopment Block EOS-2. No buildings are present within IR-03; the area is unpaved and 
generally unvbgetated. IR-03 covers approximately 1.0 acre and includes the former oil 
reclamation pohds (Triple A Site 17), as described below. 

Two oil reclamation ponds were constructed in IR-03 approximately 30 feet from the shoreline 
within Bay fW. The ponds were used from 1944 to 1974 as part of a waste oil reclamation 
system. One pond was 50 by 60 feet and 5 feet deep, with a capacity of 190,000 gallons, and the 
other pond was 55 by 100 feet and 5 feet deep, with a capacity of 250,000 gallons. In 1974, the 
ponds were emptied and filled with soil. No additional remedial or cleanup action was 

,I 

undertaken at that time (NEESA 1984). 

Oily wastes and tainted fuels from ships and shipyard operations at HPS were transported to the 
ponds by tanker truck or by fuel distribution lines from Berth 29. Oily wastes also were barged • 
to HPS from other installations such as Naval Air Station Alameda and Naval Station Treasure 
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Island. The waste oils and fuels were heated by subsurface steam pipes to enhance oil water 
separation. The separated water was discharged to the Bay, and the reclaimed oil was removed 
from the ponds about three times per year by a contractor who sold it for use as road oil 
(NEESA 1984). 

. ( 

The volume of waste oil and fuels reclaimed varied from approximately 0.6 to 2 million gallons 
per year. As much as 30 percent of this volume came from other naval installations. The waste 
oils and fuels were generated primarily from cleaning ships' fuel tanks and pumping ballast and 
bilge water during ship repair. Waste oils such as lubrication oil, gear oil, and hydraulic fluid 
generated at the shipyard were collected and sent to the ponds. The IAS indicated that some of 
the oily waste contained TCE, caustic soda, ethylene glycol, and chromates; however, the 
volume of these materials is unknown (NEESA1984). 

Approximately 25 gallons of product floating on the. water table was · recovered from four 
monitoring wells during spring 1991. Floating product was recovered using a peristaltic pump 
on six occasions, and the recovered product was stored at IR-03 in 55-gallon steel drums 
(HLA 1991a). Additional floating product was recovered every 2 weeks for 6 months during 
1991. Approximately 44 additional gallons of floating product was recovered during this period 
(HLA 1992a). 

A removal action began in the winter of 1996 to isolate the groundwater at the former pond areas 
from the San Francisco Bay. This action involved installing an 800-foot-long sheetpile wall 
between the former ponds and the shoreline of the Bay. Sheet piles were driven into the ground 
until they reached the Bay Mud (a maximum depth of 27 feet bgs). The sheetpile wall is 
designed to key into the Bay Mud and control the movement of groundwater, thus limiting the 
migration of hazardous substances toward the Bay. Also, a 6-inch clay layer with a I-foot 
topsoil layer was placed over the area to minimize rainfall infiltration over the area (PRC 1996h). 

\ . . . 

4.3.10.2 Geology and Hydrogeo/ogy · 

This section briefly discusses the geological and hydrogeological features beneath 
Redevelopment Block EOS-2. A full description of geology and hydrogeology at Parcel E is 
presented in Section 3.4 and 3.5, respectively. 

Gravel, b~oken asphalt, and vegetation cover most of Redevelopment Block EOS-2. From the 
surface downward, the geologic units underlying Redevelopment Block EOS-2 include Artificial 
Fill, Undifferentiated Upper Sand Deposits, Bay Mud Deposits, Undifferentiated Sedimentary 
Deposits, and Franciscan Complex bedrock. 

Beneath Redevelopment Block EOS-2, Artificial Fill ranges from approximately 8 to 58 feet 
thick, increasing in thickness from southeast to northwest. Undifferentiated Upper Sands range 
from 1 to 12 feet thick and lie beneath the Artificial Fill. The Undifferentiated Upper Sands are 
relatively thin in the southeastern portion of Redevelopment Block EOS-2 and appear to be 
absent in the central and northeastern portions of the redevelopment block. Bay Mud deposits lie 
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below the Artificial Fill and Undifferentiated Upper Sand Deposits and are approximately 5 to • 
55 feet thick, with a marked depression in the northwest portion of the redevelopment block. 
Undifferentiate~ Sedimentary Deposits consist of poorly graded sand. Only one boring 
penetrated the total thickness (94 feet) of the Undifferentiated Sedimentary Deposits. The 
thickness appears to increase toward the central and northwestern portions ·of the redevelopment 
block, and decf:eases in the southeast portion (see cross section G-G' on Figure 3-6). Bedrock 
was only enco1mtered in one boring, at a depth of approximately 157 feet bgs. The bedrock 
surface at Redevelopment Block EOS-2, which is estimated to range from approximately 75 to 
more than 150 below msl, dips from the northeast to the southwest toward the Bay. 

The hydrostratigraphy beneath Redevelopment Block EOS-2 consists of an A-aquifer, an 
aquitard, and a. B-aquifer. Based on average groundwater elevations measured in A-aquifer 
wells, the deptµ to groundwater ranges from 7.2 to 11.3 feet bgs throughout Redevelopment 
Block EOS-2. !:Groundwater flow in the A-aquifer at Redevelopment Block EOS-2 is generally 
to the north ano is influenced by the sheetpile wall, which was installed to control groundwater 
flow to the Bay. The B-aquifer is separated from the A-aquifer by the Bay Mud aquitard. 
Beneath Redevelopment Block EOS-2, the A- and B-aquifers are not in direct hydraulic 
communication. The general direction of groundwater flow for the B-aquifer is approximately 
southeast (see Figures 3-11 and 3-12). 

In IR-03, an sqo-foot-long sheetpile wall was installed between the former oil waste ponds and 
the shoreline of the Bay in 1996. Sheet piles were driven into the ground until they reached the • 
Bay Mud (a maximum depth of 27 feet bgs). The sheetpile wall is designed to key into the Bay 
Mud and control the movement of groundwater, thus limiting the migration of hazardous 
substances on the land side of the sheet pile wall toward the Bay. 

!1 

4.3.10.3 Nature and Extent of Chemicals in Soil 

This section summarizes the evaluation of the nature and extent of chemicals in soil within the 
boundary of R6development Block EOS-2. The evaluation follows the approach for identifying 
chemicals and their spatial extent described in Section 4.1. 

4.3.10.3.1 :identification and Spatial Distribution of Chemicals in Soil 

This section summarizes the chemicals identified in soil at Redevelopment Block EOS-2. 
ApproximatelYJ! 165 samples were collected at Redevelopment Block EOS-2. Figure 4.3.10-1 
shows the loca~ions where soil samples were collected from Redevelopment Block EOS-2. Soil 
samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs, cyanide, 
pesticides, PCBs, and TPH. Cyanide was not detected above the reporting limits in any of the 
soil samples; t~erefore, it is not discussed further in this section. 

Tables 4.3.10-1 and 4.3.10-2 present the summary statistics for chemicals that were detected at 
concentrations exceeding the residential and industrial soil screening criteria. Table 4.3.10-1 • 
presents statistics for 121 surface (0 to 10 feet bgs) soil samples; Table 4.3.10-2 presents 

I 
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statistics for 44 subsurface (deeper than 10 feet bgs) soil samples. Appendix C includes the 
complete soil data set used to generate the summary statistics tables for this redevelopment 
block. 

The chemicals detected in soil are described below by analytical group: metals, VOCs, SVOCs, 
pesticides, PCBs, and TPH. 

Metals 

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this 
discussion focuses on the data for metals in surface soil samples. Twenty-five metals were 
detected in soil samples collected from the surface to a depth of 10 feet bgs. Of the 25 metals 
detected, 12 metals had one or more detected concentrations exceeding the residential soii 
screening criteria; only two metals were detected at concentrations that exceeded industrial soil 
screening criteria. 

The lateral extent of elevated concentrations of metals was evaluated to identify areas within 
Redevelopment Block EOS-2 where metals exceeded Parcel E industrial screening criteria in 
soil. Figure 4.3.10-2 shows the sampling locations where concentrations of metals exceeded 
Pared E industrial screening criteria and presents the elevated concentrations at each location. 
Concentrations of metals exceeded screening criteria in most soil sampling locations throughout 
Redevelopment Block EOS-2 . 

Redevelopment Block EOS-2 coincides with the former oil reclamation ponds at IR~03. 
Activities at IR-03 may have resulted in releases of metals. 

Volatile Organic Compounds 

Fourteen VOCs were detected in samples collected from surface soil (0 to 10 feet bgs); only 
naphthalene was detected at concentrations exceeding the Parcel E residential screening criteria; 
no VOCs were detected at concentrations that exceeded industrial soil screening criteria 
(see Figure 4.3.10-3 and Table 4.3,10-1). Nineteen VOCs were detected in samples collected 
from subsurface soil (deeper than 10 feet bgs); however, only three VOCs exceeded the Parcel E 
residential screening criteria and no VOCs exceeded industrial screening criteria 
(see Table 4.3.10-2). As a result, the nature and extent of VOCs in soil at Redevelopment 
Block EOS-2 is not discussed further in this section 

Semivolatile Organic Compounds 

Thirty-seven SVOCs were detected in one or more samples collected from surface soil (0 to 
10 feet bgs). However, only 10 SVOCs were detected at concentrations exceeding Parcel E 
residential screening criteria, 8 of which also exceeded the Parcel E industrial screening criteria 

• (see Table 4.3.10-1). Twenty SVOCs were detected in one or more samples collected from 
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subsurface soil (deeper than 10 feet bgs); however, only 5 SVOCs were detected. at 
concentrations exceeding Parcel E residential screening criteria. 

The lateral extent of elevated concentrations of SVOCs was evaluated to identify areas within 
Redevelopment Block EOS-2 where SVOCs exceeded Parcel E industrial screening criteria in 
soil. Figure 4.3.10-4 shows the sampling locations where concentrations of SVOCs exceeded 
Parcel E industrial screening criteria and presents the elevated concentrations at each location. 
Concentrations of SVOCs that exceeded screening criteria in soil sampling locations in the 
central portion, of Redevelopment Block EOS-2 are dispersed throughout the redevelopment 
block and their spatial distribution does not indicate a localized source area. 

Redevelopment Block EOS-2 coincides with the former oil reclamation ponds at IR-03. 
Activities at IR-03 may have resulted in releases of SVOCs. 

Pesticides 

Thirty-seven pesticides were detected in samples collected from surface soil (0 to 10 feet bgs); 
however, only:: 3 pesticides exceeded the Parcel E residential screening criteria (in only one 
sample); and no pesticides exceeded industrial screening criteria. No pesticides were detected in 
samples colle9ted from subsurface soil ( deeper than 10 feet bgs ). As a result, the nature and 
extent of pesticides in soil at Redevelopment Block EOS-2 is not discussed further in this 
section. 

Polychlorinated Biphenyls 

Two PCBs were detected at concentrations that exceeded industrial soil screening criteria 
collected from surface (0 to 10 feet bgs) and one PCB was detected in samples collected from 
subsurface (deeper than 10 feet bgs) soil (see Tables 4.3.10-1 and 4.3.10-2). 

The lateral extent of elevated concentrations of PCBs was evaluated to identify areas within 
RedevelopmentBlock EOS-2 where PCBs exceeded Parcel E industrial screening criteria in soil. 
Figure 4.3 .10-5 shows the sampling locations where concentrations of PCBs exceeded Parcel E 
industrial screening criteria. Figure 4.3.10:.5 also presents the elevated concentrations at each 
location. The highest concentration of Aroclor-1260 was found at sample point IR03B372 
adjacent to the north of the IR-03 footprint, where it measured 280 mg/kg at a depth of 14 to 
15 feet and associated with a TTPH value of 8,860 mg/kg, indicating that the IR-03 oily waste 
ponds may have been the source. Because of the elevated concentrations and the location 
adjacent to IR-03, remedy for this location will be evaluated in the FS as part ofIR-03 oily waste 
ponds. The viable soil exposure pathway in the open space reuse areas is limited to O to 3 feet, 
and based on: Figure 4-5, no PCB groundwater plume is identified in Redevelopment Block 
EOS-2. 

• 

• 

Concentrations of PCBs exceeded screening criteria m contiguous soil sampling locations . 
. \ dispersed throµghout Redevelopment Block EOS-2. • 
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Redevelopment Block EOS-2 coincides with the former oil reclamation ponds at IR-03. 
Activities at IR-03 may have resulted in releases of PCBs. 

Total Petroleum Hydrocarbons 

TPH concentrations exceeded the soil source screening criterion at 11 sampling locations; all of 
the locations were collocated with CERCLA chemicals. Free product was detected in 
monitoring wells within this redevelopment block (Tetra Tech 2002c). 

The lateral extent of elevated concentrations of TTPH was evaluated to identify areas within 
Redevelopment Block EOS-2 where TTPH exceeded the soil source screening criterion in soil. 
Figure 4.3.10-5 shows the sampling locations where concentrations of TTPH exceeded the soil 
source screening criterion and presents the elevated concentrations at each location. 
Concentrations of TTPH exceeded the soil source screening criterion in soil sampling locations 
dispersed throughout Redevelopment Block EOS-2. The area with elevated concentrations of 
TTPH is collocated with areas with elevated concentrations of metals, SVOCs, and PCBs. 

Redevelopment Block EOS-2 coincides with 'the former oil reclamation ponds at IR-03. 
Activities at IR-03 may have resulted in releases ofTPH. 

4.3.10.3.2 Extent of Chemicals in Soil 

The screening process identified concentrations of chemicals throughout Redevelopment Block 
EOS-2 that exceeded Parcel E screening criteria, including metals, SVOCs, and PCBs and 
TTPH (see Figures 4.3.10-2, 4.3.10-4, and 4.3.10-5). 

Redevelopment Block EOS-2 coincides with the former oil reclamation ponds at IR-03. 
Activities at IR-03 may have resulted in releases of metals,· PAHs, PCBs, and TPH.- The 
estimated size of the area is 400 feet (northeast-southwest) by 800 feet (northwest-southeast). 
The depth to groundwater is 8.7 feet bgs. 

4.3.10.4 Nature and Extent of Chemicals in Groundwater 

This section summarizes the evaluation. of the nature and extent of chemicals detected in 
groundwater samples collected from monitoring wells associated with Redevelopment Block 
EOS-2. Figure 4.3.10-6 shows the locations of the groundwater monitoring wells associated 
with Redevelopment Block EOS-2. In IR-03, an 800-foot-long sheetpile wall was installed 
between the former oil waste ponds and the shoreline of the Bay in 1996. Sheet piles were 
driven into the ground until they reached the Bay Mud (a maximum depth of 27 feet bgs). The 
sheetpile wall is designed to key into the Bay Mud and control the movement of groundwater, 
thus limiting the migration of hazardous substances on the land side of the sheet pile wall toward 
the Bay . 
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Tables 4.3.10-3 and 4.3.10-4 present the summary statistics for chemicals that' were detected in • 
the A-aquifer !; and the B-aquifer, respectively. No bedrock water-bearing zone wells are 
associated with Redevelopment Block EOS-2. Table 4.3.10-3 presents statistics for data from 
14 A-aquifer wells; Table 4.3.10-4 presents statistics for data from 2 B-aquifer wells. Chemicals 
that were retained for evaluation based on consideration of the factors described in 
Section 4.1.2.2 1 are shaded and shown in bold font in these tables. Appendix D includes the 
complete groundwater data set for this redevelopment block. 

4.3.10.4.1 Chemicals in A-Aquifer Groundwater 

Fourteen A-aquifer wells are associated with Redevelopment Block EOS-2 (see Figure 4.3.10-6), 
1, 

including 1 w~ll located just outside the north-central border of Redevelopment Block EOS-2. 
Groundwater samples collected from the A-aquifer wells were analyzed for metals (including 
hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. Some of the 
A-aquifer well~ at Redevelopment Block EOS-2 were not sampled because of the presence of the 
floating produ6t ( or light nonaqueous-phase liquids [LNP AL]). Cyanide was not detected in any 

I 

groundwater samples collected from A-aquifer wells associated with Redevelopment Block 
EOS-2; therefore, this chemical is not discussed further in this section. 

' . 

' 

The chemicals that were detected in groundwater samples collected from the A-aquifer are 
evaluated below by the following analytical groups: metals, VOCs, SVOCs, pesticides, PCBs, 
and TPH. Evaluation,ofLNAPL is presented at the end of this section. 

Metals 

Samples ·collected from the A-aquifer wells associated with Redevelopment Block EOS-2 were 
analyzed for metals during one or more rounds of sampling; 25 metals were detected. Of the 
25 metals detected, 7 metals (arsenic, chromium, copper, lead, mercury, nickel, and zinc) 
exceeded the ~ppropriate screening criterion (surface water criteria, or HGALs if greater than 
surface water briteria) listed in Table 4.3.10-3. The spatial and temporal distribution of these 
seven metals i11 groundwater is discussed below. 

• Arsenic exceeded its surface water criterion (36 µg/L) and its HGAL (27.34 µg/L) in 
6 of 57 groundwater samples. The six exceedances were detected in samples 
collected from well IR03MWO-1 in 1992 and well IR02MW173A in 1992 and 1996, 
with concentrations ranging from49.6 to 1,180 µg/L. These wells are located 
approximately 100 feet from the Bay. The table on the following page summarizes 
the, analytical results for arsenic for these two wells, with the surface water criteria 
exqeedances highlighted in bold. 
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Arsenic 
Sampling Location Sample Date (1,,19/L) Qualifier 

IR02MW173A 01-29-1992 49.6 

01-29-1992 54.6 

03-26-1996 75.7 

05-30-1996 73.7 

IR03MWO-1 01-23-1992 182 J 

01-23-1992 138 J 

07-09-1992 1180 J 

08-28-1992 367 J 

No subsequent groundwater samples from these two wells have been analyzed for 
arsenic. The source of arsenic in A-aquifer groundwater is possibly associated with a 
combination of (1) waste oil managed in the former oil reclamation ponds, (2) 
sandblast waste disposed of on the surface at IR-03, (3) sandblast waste used as fill 
material, and ( 4) soil containing these metals used as fill material throughout IR-03. 

o Chromium exceeded its surface water criterion (50 µg/L) and its HGAL (15.66 µg/L) 
in 4 of 57 groundwater samples. The four exceedances were detected in samples 
collected from wells IR03MW224A, IR03MW226A, IRO3MW342A, and 
IR03MWO-1 in July and August 1992, with concentrations ranging from 63.6 to 
567 µg/L. Chromium was not detected above 6 µg/L in the last samples collected 
from well IR03MW224A (from 2001 through 2004). The single exceedance at well 
IR03MW226A was reported in the duplicate sample in July 1992 (68.6 µg/L), but 
was not detected in the original sample or in the subsequent sample collected in 
August 1992. Chromium was detected at concentrations below 9 µg/L in the last 
samples collected from well IR03MW342A (from 1995 through 2004). The highest 
chromium concentration (567 µg/L) was detected at well IR03MWO-1 in July 1992. 
This well is located approximately 180 feet from the Bay. Chromium was not 
detected above a concentration of 15.5 µg/L in the preceding or subsequent samples 
collected from well IR03MWO-1 in January and.August 1992. 

• Copper exceeded its surface water criterion (3.1 µg/L) and its HGAL (28.04 µg/L) in 
8 of 58 groundwater sarriples, with concentrations ranging from 34.5 to 3,240 µg/L. 
The eight exceedances were detected in samples collected from five wells 
(IR03MW218A2, IR03MW224A, IR03MW226A, IR03MW342A, and 
IR03MWO-1 ). All of the exceedances were detected in July and August 1992 and 
occurred only once per well, except for the exceedances at well IR03MW342A. This 
well is located approximately 120 feet from the Bay. The table on the following page 
summarizes the analytical results for copper for well IR03MW342A, with the HGAL 
exceedances highlighted in bold. · 
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Sampling Location Sample Date 

IR03MW342A 07-06-1992 

08-28-1992 

07-24-1995 

03-21-1996 

03-21-1996 

03-15-2001 

07-25-2002 

09-16-2002 

06-16-2004 

09-14-2004 

11-22-2004 

Copper 
(1,,19/L) 

101 

422 

0.89 

1.8 

1 

4.5 

4 

56.2 

271 

3.6 

5 

Qualifier 

J 

UJ 

u 
u 
u 
UJ 

u 
u 

As shown in the table above, copper concentrations have not consistently exceeded 
the screening criteria, and copper was not detected above 5 µg/L in the last four 
samples collected from well IR03MW342A. 

• 

• Lead exceeded its surface water criterion (5.6 µg/L) and its HGAL (14.44 µg/L) in 6 
of 57 groundwater samples, with concentrations ranging from 23 .4 to 613 µg/L. The 
six exceedances were detected in samples collected from five wells (IR03MW218Al, 
IR03MW218A2, IR03MW226A, IR03MW342A, and IR03.MWO-1). All of the. 
exc.eedances were detected in July and August 1992 and occurred only once, except at • 
well IR03MW342A, where it was detected twice in July 1992. Lead was not detected 
above 11.3 µg/L in the samples collected from wells IR03MW218A2 and 
IRQ3MW342A (from 1995 through 2004). No subsequent samples from well 
IRtj3MW218Al were analyzed for lead, but it was not detected in the previous 
sample collected in January 1992. Lead was detected in the duplicate sample from 
we1:1 IR03MW226A in July 1992, but was not detected in the original sample or in the 
sub',sequent sample collected from this well in August 1992. Lead was detected at a 
co~centration of 65 µg/L at well IR03MWO-1 in July 1992, but was not detected in 
the11subsequent sample collected in August 1992. 

• Mercury exceeded its surface water criterion (0.025 µg/L) and its HGAL (0.6 µg/L) 
in 3 of 56 groundwater samples, with concentrations ranging from 0.8 to 2 µg/L. The 
three exceedances were detected in samples collected from wells IR03MW226A, 
IR03MW342A, and IR03MWO-1 in July and August 1992. All three exceedances 
occurred only once at each well, and mercury was not detected in any of the 
subsequent samples collected from these wells (from 1992 through 2004). 

• Nickel exceeded its surface water criterion (8.2 µg/L) and its HGAL (96.48 µg/L) in 
4 of 57 groundwater samples, with concentrations ranging from 146 to 1,140 µg/L. 
The four exceedances were detected in samples collected from Wells IR03MW226A, 
IR03MW342A, and IR03MWO-1 in January, July, and August 1992. All four 
exceedances occurred only once at each well, and nickel was not detected abov~ the 
screening criteria in any of the one or more subsequent samples collected from each 
of these wells (from 1992 through 2004). 
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• Zinc exceeded its surface water criterion (81 µg/L) and its HGAL (75.68 µg/L) in 7 
of 57 groundwater samples, with concentrations ranging from 93.3 to 2,400 µg/L. 
The seven exceedances were detected in samples collected from four wens 
(IR03MW218A2, IR03MW226A, IR03MW342A, and IR03MWO-1). All of the 
exceedances were detected in 1992, except for well IR03MW218A2. Zinc was not 
detected above screening criteria in subsequent samples collected from wells 
IR03MW226A, IR03MW342A, and IR03MW0-l. Zinc concentrations at _ 
IR03MW218A2 exceeded the surface water criterion in July 1992 (94.5 µg/L) and 
March 2001 (120 µg/L), but was not detected in the subsequent five samples (from 
2002 through 2004). This well is located approximately 80 feet from the Bay. 

Arsenic in A-aquifer groundwater at Redevelopment Block EOS-2 is discussed further in 
Section 4.3.10.5. 

Volatile Organic Compounds 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-2 were 
analyzed for voes during one or more rounds of sampling; 26 voes were detected. Of the 
26 voes detected, 8 voes (1,2-DeA, 1,4-DeB, benzene, chlorobenzene, naphthalene, PeE, 
TeE, and. vinyl chloride) exceeded at least one of the appropriate screening criteria (vapor 
intrusion and surface water criteria) listed in Table 4.3.10-3. The spatial and temporal 
distribution of these eight v~es is discussed below . 

• . 1,2-DeA exceeded its vapor intrusion criterion (2.3 µg/L) in 2 of 62 groundwater 
samples. The two exceedances (both 3 µg/L) were detected in samples collected 
from wells IR03MW225A and IR03MW226A in January and July 1992, respectively. 
1,2-DeA also was detected in the duplicated sample from IR03MW225A in January 
1992. All three exceedances were qualified as estimated because they were below the 
PQL, and 1,2-DeA was not detected in the subsequent two samples collected from 
each well in 1992 and 1996. 

• 1,4-DeB exceeded its vapor intrusion criterion (2.1 µg/L) in 7 of 61 groundwater 
samples, with concentrations ranging from 3 to 84 µg/L. The seven exceedances 
were detected in samples collected from wells IR03MW218Al and IR03MWO-1 in 
1992, and well IR03MW225A in 1992 and 1996. The single detection at well · 
IR03MW218Al (in July 1992) was qualified as estimated and 1,4-DeB was not 
detected in the only other sample collected from this well in January 1992. 1,4-DeB 
was detected in six samples collected from wells IR03MWO-1 and IR03MW225A. 
The table on the following page summarizes the analytical results for_ 1,4-DeB for 
these two A-aquifer wells, with the vapor intrusion criterion exceedances highlighted 
in bold . 
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Sampling 
Location 

IR03MWO-1 

IR03MW225A 

Sample Date 

01-23-1992 
01-23-1992 
07-09-1992 
08-28-1992 
01-28-1992 
01-28-1992 
04-03-1996 
06-19-1996 

1,4-DCB 
(1,,1g/L) 

57 
49 
66 
84 
17 
16 
8 
10 

Both of these wells are located in the central portion of Redevelopment Block EOS-2 
at IR-03. No samples were collected from wells IR03MWO-1 and IR03MW225A 
after 1992 and 1996, respectively. The source of 1,4-DCB in groundwater is 
probably from waste fuels and waste oils managed in the former oil reclamation 
ponds at IR-03. 

• Be~zene exceeded its vapor intrusion criterion (0.37 µg/L) in 43 of 62 groundwater 
samples, with concentrations ranging from 0.5 to 13 µg/L. The 43 exceedances were 
detected in samples collected from all 12 of the 14 A-aquifer wells (not detected in 
wells IR03MW371A and IR03MW372A). The highest benzene concentrations have 
been detected in samples collected from wells IR03MW218A2 and IR03MWO-1, 
located in the central portion of Redevelopment Block EOS-2. The table below 
sunhnarizes the analytical results for benzene for these two 1A-aquifer wells, with the 
vapor intrusion criterion exceedances highlighted in bold. 

Sampling Location 

I R03MW218A2 

IR-03MWO-1 

Sample Date 

01-15-1992 
07-09-1992 
08-27-1992 
03-14-2001 
07-30-2002 
09-23-2002 
06-15-2004 
09-14-2004 
11-23-2004 
01-23-1992 
01-23-1992 
07-09-1992 
08-28-1992 

Benzene 
(1,,1g/L) 

13 
10 
10 
11 
8.8 
13 
7 

7.7 
5.2 
6 
5 
9 
9 

Qualifier 

J 

J 
J 

The 2004 benzene groundwater plume in Redevelopment Block EOS-2, shown on 
Figure 4-4, was defined by the extent of benzene based on the 2004 quarterly 
groundwater monitoring data (see Table 4-4). The 2004 analytical results indicated 
that the plume was generally centered on IR-03 and encompassed most of 
Redevelopment Block EOS-2. The source of benzene in groundwater is probably 

II 

from waste fuels managed in the former oil reclamation ponds at IR-03. 
I 
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• Chlorobenzene exceeded its surface water criterion (129 µg!L) in only 1 of 61 
groundwater samples. The single exceedance (130 µg/L in the original sample and 
150 µg/L in the duplicate sample) was detected at well IR03MW225A in January 
1992. Chlorobenzene was detected at concentrations of 51 and 75 µg/L in the two 
subsequent samples collected from this well in April and June 1996, respectively. 

• Naphthalene exceeded its vapor intrusion criterion (3.6 µg/L) in 29 of 56 groundwater 
samples. The 29 exceedances were detected in samples collected from 12 of the 
14 A-aquifer wells (not detected in wells IR03MW371A and IR03MW372A). The 
highest naphthalene concentrations have been detected in samples collected from 
wells IR02MW146A, IR02MW173A, and IR03MW218A2, located northwest of, east 
of, and in IR-03, respectively. The table below summarizes the analytical results for 
naphthalene for these three A-aquifer wells, with the vapor intrusion criterion 
exceedances highlighted in bold. 

Sampling Location Sample Date 

IR02MW146A 01-30-1992 
01-30-1992 
03-26-1996 
05-29-1996 
05-29-1996 

IR02MW173A 01-29-1992 
01-29-1992 
03-26-1996 
05-30-1996 

IR03MW218A2 01-15-1992 
07-09-1992 
08-27-1992 
07-30-2002 
09-23-2002 
06-15-2004 
09-14-2004 
11-23-2004 

Naphthalene 
(1,19/L) 

40 
33 
12 
18 
16 
52 
47 
31 
16 
53 
7 

45 
54 
64 
38 
50 
24 

Qualifier 

J 
J 

J 
J 

J 

J 

u 

After 1996, samples from only three A-aquifer wells (IR03MW218A2, 
IR03MW224A, and IR03MW342A) were analyzed for naphthalene. Of these three 
wells, naphthalene was only detected in samples from IR03MW218A2 after 1996. 
However, based on the previous analytical results the 2004 naphthalene plume is 
estimated to be centered around IR-03 and extend throughout most of Redevelopment 
Block EOS-2. The source of naphthalene in groundwater is probably from waste 
fuels managed in the former oil reclamation ponds at IR-03. 

• PCE exceeded its vapor intrusion criterion (0.54 µg/L) in only 1 of 61 groundwater 
samples. The single exceedance (1 µg/L) was detected in a sample collected from 
well IR03MWO-1 in July 1992 and was qualified as estimated because it was below 
the detection limit. PCE was not detected in the preceding sample (January 1992) 
and the only subsequent sample (August 1992) collected from this well. 
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• TCE exceeded its vapor intrusion criterion (2.9 µg/L) in only 1 of 62 groundwater 
samples. The single exceedance (15 µg/L) was detected in a sample collected from 
well IR03MWO-1 in July 1992. TCE was not detected in the preceding sample 
(January 1992) and the only subsequent sample (August 1992) collected from this 
well. 

• Vinyl chloride exceeded its vapor intrusion criterion (0.028 µg/L) in 3 of 
62 groundwater samples, with concentrations ranging from OA9 to 2 µg/L. The three 
exceedances were detected in samples collected from well IR03MW342A in July 
2002 and well IR03MW218A2 in 2001 and 2002. Vinyl chloride was not detected in 
the subsequent samples collected from weHIR03MW342A (from 2002 through 
200fl). The table below summarizes the analytical results for vinyl chloride for well 
IR03MW218A2, with the vapor intrusion criterion exceedances highlighted in bold. 

Vinyl 
Chloride 

Sampling Location Sample Date (1,19/L) Qualifier 

IR03MW218A2 01-15-1992 10 u 
07-09-1992 10 u 
08-27-1992 10 u 
03-14-2001 2 
07-30-2002 0.5 u 
09-23-2002 1.3 
06-15-2004 0.5 u 
09-14-2004 0.5 u 
11-23-2004 0.5 u 

All of the vinyl chloride detections at well IR03MW218A2 have been near the 
detection limits, which were above the vapor intrusion screening criterion. The 
source of vinyl chloride in groundwater is probably from waste oils managed in the 
fonµer oil reclamation ponds (IR-03). 

1,4-DCB, benzene, naphthalene, and vinyl chloride in A-aquifer groundwater at Redevelopment 
Block EOS-2 are discussed further in Section 4.3.10.5. 

Semivolatile Organic Compounds 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-2 were 
analyzed for s;vocs during one or more rounds of sampling; 25 SVOCs were detected. Of the 
25 SVOCs detected, only 1 SVOC (phenanthrene) exceeded at least one of the appropriate 
screening criteria (vapor intrusion and surface water criteria) listed in Table 4.3.10-3. The 
spatial and temporal distribution of this SVOC is discussed below. 

• 

• 

Phenanthrene 'exceeded its surface water criterion (60 µg/L) in only 1 of 59 groundwater 
samples. The single exceedance (69 µg/L) was detected in a sample collected from well 
IR03MWO-1 in January 1992. Phenanthrene was detected at a concentration of 12 µg/L in the • 
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subsequent sample collected from this well in July J 992, and was not detected in the most recent 
sample in the RI data set collected in August 1992. As a result, SVOCs in A-aquifer 
groundwater at Redevelopment Block EOS-2 are not discussed further in: this .section. 

Pesticides 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-2 were 
analyzed for pesticides during one or more rounds of sampling; nine pesticides were detected. 
Of the nine pesticides detected, only one pesticide (heptachlor epoxide) exceeded at least one of 
the appropriate screening criteria (vapor intrusion and surface water ,criteria) listed in 
Table 4.3.10-3. 

Heptachlor epoxide exceeded its surface water criterion (0.0036 µg/L) in only 1 of 
42 groundwater samples. The single exceedance (0.01 µg/L) was detected in a sample collected 
from well IR03MW370A in March 1996. Heptachlor epoxide was not detected in the previous 
(November 1995) or subsequent (May 1996) samples collected from this well. As a result, 
pesticides in A-aquifer groundwater at Redeyelopment Block EOS-2 are.not discussed further in 
this section. 

Polychlorinated Biphenyls 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-2 were 
analyzed for PCBs during one or more rounds of sampling; two PCBs were detected. Both PCBs 
(Aroclor-1254 and Aroclor-1260) were detected at concentrations exceeding th~ surface water 
criterion (0.03 µg/L), which is less than the reported detection limits (ranging from 0.1 to 
10 µg/L). The spatial and temporal distribution of these two PCBs is discussed below. 

• Aroclor-1254 was detected in 2 of 53 samples collected from well IR02MW146A in 
May 1996 (0.2 µg/L) and well IR03MW225A in June 1996 (1 µg/L). The single 
detection at well IR02MW146A was in a duplicate sample and qualified as estimated 
because it was below the PQL; this PCB was not detected in the original sample. The 
detection at well IR03MW225A was within one order of magnitude of the screening 
criteria and near the detection limit, and A.roclor-1254 was not detected in either of 
the preceding two samples collected from this well in January 1992 and April 1996. 

• Aroclor-1260 was detected in 15 of 53 samples collected from seven wells J 

(IR02MW146A, IR03MW218Al, IR03MW224A, IR03MW225A, IR03MW226A, 
IR03MW371A, and IR03MWO-1). The seven exceedances of Aroclor-1260 detected 
in these wells ranged from 0.06 to 290 µg/L, with about half being qualified as 
estimated because the concentrations were detected below the PQL. Aroclor-1260 
was not detected in any of the samples collected from wells IR02MW146A, 
IR03MW224A, IR03MW371A, and IR03MWO-1 subsequent to their last detection. 
No samples from wells IR03MW218Al, IR03MW225A, or IR03MW226A were 
analyzed for Aroclor-1260 subsequent to their last detections. 
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The table below summarizes the analytical results for Aroclor-1260 for the~e three • 
wells, with the surface water criterion exceedances highlighted in bold. 

Aroclor-
1260 

Sampling Location Sample Date (µg/L) Qualifier 

IR03MW218A1 01-24-1992 10 u 
01-24-1992 10 u 
07-09-1992 32 J 

IR03MW225A 01-28-1992 3 
01-28-1992 4 J 
04-03-1996 0.5 u 
06-19-1996 2 

I~03MW226A 01-27-1992 2 u 
01-27-1992 2 u 
07-24-1992 9 J 
07-24-1992 12 J 
08-27-1992 9 

The most recent detections of Aroclor-1260 in the RI data set at wells 
IR03MW218Al and IR03MW226A have exceeded the surface water criterion by 
over two orders of magnitude. These wells are located approximately 80 feet from 
the Bay. The source of Aroclor-1260 in groundwater is probably from waste oils 
mairnged in the former oil reclamation ponds at IR-03. 

. ,1 

Aroclor-1260 in A-aquifer groundwater at Redevelopment Block EOS-2 is discussed further in 
Section 4.3.10ii5. 

Total Petroleum Hydrocarbons 
![ 

Samples collected from the A-aquifer wells associated with Req.evelopment Block EOS-2 were 
analyzed for lfPH products during one or more rounds of sampling. TPH-d and TPH-g were 
detected in all 14 A-aquifer wells, and TPH-mo was detected in 10 A-aquifer wells. The 
maximum con.centrations detected of each TPH range varied from 2,000 to 16,000 µg/L 
(see Table 4.3:10-3). These maximum concentrations were all above the TPH screening criteria 
for groundwater. The highest TPH concentrations have been detected in wells IR03MW370A 
and IR03MW225A. Samples collected from both of these wells have exhibited TPH-d 
concentrations. exceeding 10,000 µg/L. 

The 2004 TPH groundwater plume in Redevelopment Block EOS-2, as shown on Figure 4-6, 
was defined by the extent of TTPH based on the 2004 quarterly groundwater monitoring data 
(see Table 4-6) and also using information from wells with detections of LNAPL. The 2004 
TPH plume surrounds the IR-03 area. The source ofTPH iri groundwater is probably from waste 
fuels managed in the former oil reclamation ponds at IR-03. 
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Nonaqueous-Phase Liquids 

LNAPL currently exists at Redevelopment Block EOS-2 at the former oil reclamation ponds area 
(IR-03). Figure 4-6 shows wells in which LNAPL was ~etected and the table below summarizes 

. the floating product measurements collected in 2002 in Phase III GDGI (Tetra Tech 2004c). 

Monitoring Well LNAPL Thickness (feet) Date of Measurement 

IR03MWO-1 < 0.01 8/1/02 

IR03MWO-1 0.18 9/17/02 

IR03MW146A 2.7 0 8/1/02 
C 

IR03MW146A 2.99 9/19/02 

IR03MW173A 0.7 8/1/02 

IR03MW173A 3.03 9/19/02 

IR03MW218A1 0.01 7/31/02 

IR03MW225A 3.97 8/1/02 

IR03MW225A 4.91 9/19/02 

IR03MW226A 0.9 8/1/02 

IR03MW226A 0.25 9/17/02 

IR03MW369A 0.8 7/31/02 

IR03MW369A 0.01 7/31/02 

IR03MW369A 4.58 9/17/02 

IR03MW370A 8.9 8/1/02 

IR03MW370A 10.85 9/19/02 

IR03MW371A < 0.01 7/31/02 

IR03MW371A < 0.01 9/17/02 

LNAPL was described as (1) highly viscous; (2) consisting of 2:1 diesel to motor oil; and 
(3) with thickness ranging from a slight sheen to 10.85 feet (this is the apparent thickness 
measured in the well; actual thickness in the aquifer is usually less than the apparent thickness) 
(Tetra Tech 2004c). LNAPL data collected at Parcel E as part of the ongoing groundwater 
monitoring program at HPS subsequent to December 2004 will be evaluated further in the FS. 

4.3.10.4.2 Chemicals in B-Aquifer Groundwater 

Two B-aquifer wells (IR03MW228B and IR03MW373B) are associated with Redevelopment 
Block EOS-2 (see Figure 4.3.10-6). Well IR03MW373B is located just outside the north-central 
boundary of Redevelopment Block EOS-2. Groundwater samples collected from the B-aquifer 
wells were analyzed for metals (including hexavalent chromium), VOCs, SVOCs, pesticides, 
PCBs, and TPH. SVOCs, pesticides, and PCBs were not detected in any groundwater samples 
collected from the B-aquifer wells associated with Redevelopment Block EOS-2; therefore, these 
chemicals are not discussed further in this section. Table 4.3.10-4 presents the summary 
statistics for chemicals detected in samples collected from the B-aquifer wells . 
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The chemicals that were detected in groundwater samples collected from the B-aquifer are 
evaluated below by the following analytical groups: metals, VOCs, and TPH. 

Metals 

Samples collected from the B-aquifer wells associated with Redevelopment Block EOS-2 were 
analyzed for n:ietals during one or more rounds of sampling; 16 metals were detected. Of the 
16 metals detected, 3 metals (arsenic, cadmium, and copper) exhibited concentrations exceeding 
one or more screening criteria (domestic use criteria, surface water criteria, and MCLs) listed in 
Table 4.3.10-4. The spatial and temporal distribution of these three metals is discussed below. 

• Arsenic exceeded its domestic use criterion (0.007 µg/L) in five of eight groundwater 
saniples. The five exceedances were detected in samples collected from well 
IR03MW373B in November 2004 and well IR03MW228B in 1991, 1992, and 2002. 
Th~' table below summarizes the analytical results for arsenic for these two wells, 
witli the domestic use criterion exceedances highlighted in bold. 

Sampling Location 

IR03MW228B 

IR03MW373B 

Sample Date 

05-06-1991 
05-06-1991 
01-16-1992 
08-28-1992 
08-02-2002 
08-02-2002 
09-12-2002 

06-15-2004 
09-14-2004 
11-19-2004 

Arsenic 
(µg/L) 

3.6 
3.9 
5.2 
4.7 
3.4 
3.9 
4.1 

5 
5 

6.2 

Qualifier 

u 
u 
J 

u 
u 

All of the arsenic detections exceeded the domestic use criteria by over two orders of 
magnitude. Although HGALs were derived for the A-aquifer, arsenic concentrations 
in the B-aquifer are below the HGAL and therefore are believed to be ubiquitous. 

• Caqmium exceeded its MCL (5 µg/L) in one of eight groundwater samples. The 
single exceedance (5.6 µg/L) was detected in a sample collected from well 
iR03MW228B in August 1992. This well is located approximately 90 feet from the 
Bay. Cadmium was not detected in the two subsequent samples collected from this 
wel:1 in August and September 2002. 

• 

• 

• Copper exceeded its surface water criterion (3.1 µg/L) in two of eight groundwater 
samples. The two exceedances were detected in samples collected from well 
IR03MW228B in January and August 1992, with concentrations of 5.2 and 6.4 µg/L, 
respectively. This well is located approximately 90 feet from the Bay. Copper was 
notdetected in the two subsequent samples collected from this well in August and 
September 2002. · • 
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Metals in B-aquifer groundwater at Redevelopment Block EOS-2 are not discussed further in 
this section. 

Volatile Organic Compounds 

Samples collected from the B-aquifer wells associated with Redevelopment Block EOS-2 were 
analyzed for VOCs during one or more rounds of sampling; five VOCs were detected. Of the 
five VOCs detected, two VOCs (PCE and TCE) exhibited concentrations exceeding one or more 
of the screening criteria (domestic use criteria, surface water criteria, and MCLs) listed in 
Table 4.3.10-4. The spatial and temporal distribution of these two VOCs are discussed below. 

o PCE exceeded its domestic use criterion (0.1 µg/L) in only 1 of 11 samples. The 
single exceedance (0.16 µg/L) was detected in a sample collected from well 
IR03MW228B in November 2004, and was qualified as estimated because it was 
below the PQL. 

• TCE exceeded its domestic use criterion (1.4 µgi'.L) in only 1 of 11 samples. The 
single exceedance (34 µg/L) was detected in a sample collected from well 
IR03MW228B in August 1992. TCE was not detected in the most recent samples in 
the RI data set collected from this well in 2004. 

As ·a result, VOCs in B-aquifer groundwater at Redevelopment Block EOS-2 are not discussed 
further in this section. 

Total Petroleum Hydrocarbons 

Samples collected from the B-aquifer wells associated with Redevelopment Block EOS-2 were 
analyzed for TPH products during one or more rounds of sampling. Only TPH-e were detected 
in one groundwater sample from one B-aquifer well (IR03MW228B). The single TPH detection 

-(51 µg/L at well IR03MW228B in January 1992) was less than TPH screening criteria for 
groundwater (see Section 4.1). As a result, TPH in B-aquifer groundwater at Redevelopment 
Block EOS-2 are not discussed further in this section. 

4.3.1.0.4.3 Extent of Chemicals in Groundwater 

The screening process identified one area within Redevelopment Block EOS-2 where 
concentrations of chemicals in A-aquifer groundwater consistently exceeded ParceLE screening 
criteria. Chemicals detected in groundwater within this area included arsenic, 1,4-DCB, 
benzene, naphthalene, vinyl chloride, Aroclor-1260, and TPH (see Figures 4-3, 4-4, and 4-6 and 
Tables 4-2, 4-3, and 4-5). The source of these chemicals in A-aquifer groundwater is likely 
related to waste fuels and waste oil managed in the former oil reclamation ponds at IR-03 . 
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4.3.10.5 Evaluation of Chemical Fate and Transport 

As described in Sections 4.3.10.3 and 4.3.10.4, soil sampling results exceeded Parcel E soil 
screening criteria throughout Redevelopment Block EOS-2 and 11 wells were identified where 
groundwater sampling results exceeded Parcel E groundwater screening criteria in 
Redevelopment Block EOS-2. Chemicals identified in areas exceeding Parcel E screening 
criteria in sol: are metals (arsenic and lead); SVOCs; PCBs; and TPH. Arsenic; benzene, 
naphthalene; PCBs; and TPH also were identified in A-aquifer groundwater as exceeding 
Parcel E screening criteria. The persistence and mobility of these chemicals in soil and 
groundwater is !:discussed below. 

,, 

I 

Metals 

Arsenic 

• 

Arsenic was detected at concentrations exceeding Parcel E screening criteria in soil and 
groundwater, suggesting leaching at Redevelopment Block EOS-2. Arsenic was detected during 
the last sampling events that included analysis for metals conducted in 1996 and 1992 at 
concentrations· exceeding screening criteria in samples from Wells IR02MW173A and 
IR03MWO-1. Arsenic has a tendency to sorb to soils and sediments. In aerobic fresh waters, 
coprecipitation, and sorption of arsenic and arsenic compounds with hydrous oxides of iron and 
phosphate are the dominant processes in removing dissolved arsenic (see Appendix H). Arsenic • 
is not expected to be mobile in groundwater at Redevelopment Block EOS-2 because of the . 
oxidizing conditions present in groundwater near the shoreline. It is expected that migration of 
arsenic from soil to groundwater and continued migration with groundwater would be limited. 

The mobility of lead is highly dependant on soil pH and infiltration of water. Soil pH within 
Redevelopment Block EOS-2 ranges from 6.68 to 9.6 (see Appendix C). Average pH calculated 
as described in Section 4.3.2.5 is 8.0. Of 50 soil pH measurements, only one was below 7.0. 
The predominantly above-neutral pH values measured in the vadose zone soil samples indicate 
that site conditions do not favor leaching of these metals into groundwater (see Appendix H). 

Volatile Organic Compounds 

1,4-Dichlorobenzene 

1,4-DCB was detected in A-aquifer groundwater at concentrations exceeding Parcel E screening 
criteria (vaporhntrusion) at three wells at Redevelopment Block EOS-2 in 1992 and 1996. No 
subsequent samples were analyzed for these wells after the last detections in 1992 anc:i 1996. 
1,4-DCB has tendency to volat~lize however it is less volatile than the other VOCs. 1,4-DCB has 
moderate aqueous solubility, which is countered by the tendency for 1,4-DCB to sorb to soil • 
organic mated~!. The potential for 1,4-DCB to migrate toward the Bay is limited. 
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Benzene 

Benzene was not detected in surface (0 to 10 feet bgs) soil at concentrations exceeding Parcel E 
screening criteria (vapor intrusion). Benzene was detected in one subsurface (deeper than 10 feet 
bgs) sample at a concentration of 0.19 mg/kg. Benzene also was detected in A-aquifer 
groundwater at concentrations exceeding Parcel E screening criteria (vapor intrusion) at 11 of 
14 groundwater wells at Redevelopment Block EOS-2. The estimated 2004 benzene plume at 
Redevelopment Block EOS-2 underlies a large portion of this redevelopment block and appears 
to extend to the shoreline (see Figure 4-4), suggesting the possibility of physical mixing of 
groundwater with the Bay waters. 

Naphthalene 

Naphthalene was detected in surface (0 to 10 feet bgs) and subsurface (deeper than 10 feet bgs) 
soil at concentrations exceeding Parcel E screening criteria. Naphthalene also was detected at 
concentrations exceeding Parcel E screening criteria (vapor intrusion) in A-aquifer groundwater 
at eight wells at Redevelopment Block EOS-2. Naphthalene strongly sorbs to organic carbon in 
soil and has low solubility in water and relatively low vapor pressure. The potential for 
additional leaching of naphthalene from soil into groundwater and for naphthalene in 
groundwater to migrate toward the Bay is limited. However, the wells with concentrations 
exceeding Parcel screening criteria at Redevelopment Block EOS-2 are located near to the Bay 
(nearest well is about 45 feet from the Bay), suggesting the possibility o.f groundwater mixing 
with Bay water in the tidal mixing zone. · 

Vinyl Chloride 

Vinyl chloride was detected at concentrations exceeding Parcel E screening criteria at two wells 
(IR03MW342A and IR03MW218A2) in A-aquifer groundwater at Redevelopment Block 
EOS-2. Vinyl chloride was detected only once at Well IR03MW342A in 2002 and was not 
detected in six subsequent samples from this well. Vinyl chloride concentrations also were 
detected exceeding Parcel E screening criteria at Well IR03MW218A2 in 2001 and 2002 and 
was not detected in two subsequent samples from this well. 

Vinyl chloride is highly soluble and has a relatively high vapor pressure. Volatilization is an 
effective transport mechanism for vinyl chloride. Well IR03MW218A2 is located approximately 
80 feet from the shoreline. The potential for elevated vinyl chloride concentrations to migrate 
toward Bay is limited. 

Semivolatile Organic Compounds 

Ten SVOCs were detected in soil at concentrations exceeding Parcel E screening criteria. 
Benzo(a)pyrene and benzo(b)fluoranthene were selected as the representative SVOCs for 
evaluation of the fate and transport of SVOCs in soil. No SVOCs exceeded screening criteria in 
groundwater. The mobility of these SVOCs in soil is expected to be limited because these 
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chemicals hav~. (1) a very low solubility in water, (2) a low vapor pressure, and (3) a tendency to • 
strongly sorb tb organic carbon in soil. The potential for these chemicals to migrate from the 
vadose zone in~o groundwater is relatively low. 

Polychlorinated Biphenyls 

Aroclor-1260 tas detected in soils and groundwater (seven wells) at concentrations exceeding 
Parcel E scre~ning criteria. Aroclor-1260 has very low solubility· and low vapor pressure 
because of a '.1 high level of chlorination (see Appendix H). Aroclor-1260 groundwater 
exceedances were detected in 1992, predating the use of field filtering and low-flow sampling 
techniques, and therefore may reflect total PCB concentration (including PCBs sorbed to 
colloidal particles) rather than dissolved PCBs actually in groundwater. Aroclor-1260 was not 
detected in subsequent sample collected from four of the wells and not analyzed in the other 
three wells. Although co-existence with petroleum hydrocarbons (as are present at 
Redevelopment Block E_OS-2) may increase solubility and mobility of PCBs, it is expected that 
the further migration of Aroclor-1260 from soil to groundwater and continued migration with 
groundwater would be limited. The wells with maximum Aroclor-1260 concentrations 
exceeding Parcel E screening criteria at Redevelopment Block EOS-2 are located approximately 
80 feet from the Bay. 

Total Petroleum Hydrocarbons 

TPH-d, TPH-g, and TPH-mo range were detected in soil and groundwater at concentrations • 
exceeding Parcel E screening criteria. Petroleum hydrocarbons are known to sorb to soil and 
have low solubility in water. TPH contamination has leached vertically from the reclamation 
pond soil to the A-aquifer, but has not reached the B-aquifer zones because of the thick aquitard 
that separates the A- and B-aquifer zones. TPH was detected in groundwater at concentrations 
exceeding Parbel E screening criteria at 6 of 14 groundwater wells at Redevelopment Block 
EOS-2. The free product as LNAPL detected in several wells at the former oil reclamation 
ponds area (IR-03) serves as continuing source of the dissolved phase TPH contamination in 
groundwater. 

Based on maximum concentrations detected during the two most recent quarters of data in the RI 
data set for Redevelopment Block EOS-2, the estimated 2004 TPH plume extends to the 
shoreline (see Figure 4-6), suggesting the possibility of physical mixing of groundwater with Bay 
water. Howe~:er, a sheet pile wall installed at IR-03 as part of a removal action was intended to 
limit mixing or migration of contaminated groundwater with Bay water. 

4.3.11 :Redevelopment Block EOS-3 

This section Slfmmarizes the site characterization of Redevelopment Block EOS-3, including the 
site history (s~e Section 4.3.11.1), the geology and hydrogeology· (see Section 4.3.11.2), the 
nature and ext~nt of chemicals in soil (see Section 4.3.11.3), the nature and extent of chemicals • 
in groundwatcir (see Section 4.3.11.4), and the fate and transport of chemicals in soil and 
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groundwater (see Section 4.3.11.5). The planned reuse for this block _is open space. No tenants 
are currently present on this redevelopment block. 

4.3.11.1 Site History 

Redevelopment Block EOS-3 is located in the southern portion of Parcel E. This redevelopment 
block includes portions of two IR sites: IR-02 Southeast and IR-02 Central. Site features within 
Redevelopment Block EOS-3 are shown on Figure 1-13. The subsections below discuss the 
historical uses of IR-02 Southeast and IR-02 Central within the boundaries of Redevelopment 
Block EOS-3. 

4.3.11.1.1 IR-02 Southeast 

IR-02 Southeast covers almost all of Redevelopment Block EOS-3, except for the northwestern
most portion. Most of IR-02 Southeast lies within Redevelopment Block EOS-3, while the 
remainder lies within Redevelopment Block EMI-1. IR-02 Southeast covers approximately 
6.2 acres in Redevelopment Block EMI-1 and consists of the following site features within 
RedevelopmentBlock EOS-3 (see Figure 1-13): 

• Bum Disposal Area 

• Metal Debris Reef 

• Triple A Site 13 (hazardous waste disposal practices at Tank S-505) 

Burn Disposal Area 

The southeastern portion of IR-02 Southeast was formerly the site of a bum disposal area for 
domestic refuse. From 1945 to 1948, the Navy operated an open, 1-acre bum disposal area for 
domestic garbage and refuse-type wastes (NEESA 1984). _ Approximately 23,000 tons of 
domestic solid waste was estimated to have been disposed of and incinerated at IR-02 Southeast 
during this 3-year period. Although trash was burned daily, significantly reducing the volume of 
solid waste at the site, some solid waste may have been disposed of at IR-02 Southeast without 
being burned (NEESA 1984). The bum disposal area was closed in 1948 because odor and 
smoke affected an adjacent Navy housing complex. Upon closure in 1948, the' bum disposal 
area was graded and covered with fill (NEESA 1984). 

Metal Debris Reef 

The metal debris reef area covers 1.2 acres at IR-02 Southeast (see Figure 2-4). The area 
contains a reef composed of about 8,500 cubic yards of concrete debris, metal scrap, and metal 
slag. Slag and debris extend to about 12 feet bgs. Site characterization found elevated levels of 
cesium-137 and radium-226 and nonradioactive chemicals (metals, PCBs, and pesticides). The 
reef was formed from refuse and metal debris from a metal foundry (Building 241 ), smelter 
(Building 408), and the adjacent open bum disposal area. The Navy used the open bum disposal 
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area from 1945 to 1948 to bum domestic garbage and refuse, including metal debris (Tetra Tech, 
LFR, and U&A 1997). 

The Navy initiated a TCRA at the metal debris reef area to eliminate any potential threat posed 
by future migr~tion or release of chemicals or low-level radioactive material from the area to the 
surrounding eri'vironment. The TCRA consisted of radiological surveys, screening, sampling, 
excavation, off-site disposal of contaminated material, and post-excavation confirmation 
sampling (TtE~I 2007b). Excavation was conducted in a series of lifts to remove low-level 
radiological m~terial and incidental chemical contamination to a maximum depth of between 
3 and 6 feet ~gs. ABM was not observed during the TCRA at the metal debris reef area. 
Excavation was completed in September 2005, with more than 11,000 cubic yards of soil and 
debris removed. 

One post-excavation sample result (Systematic Grid 110) of 0.1181 pCi/g for cesium-137 
exceeded the 'radiological remediation goal for cesium-137 of 0.113 pCi/g. Another post
excavation sample result (Metal Debris Reef [MDR] Survey Unit 6, point B3, Grid 115) of 
2.287 pCi/g fdr radium-226 exceeded the radiological remediation goal for radium-226 of 
1.0 pCi/g above background (TtECI 2007b ). 

In addition, nonradiological chemical concentrations in post-excavation soil exceeded screening 
criteria (see Figure 4-5 ofTtECI 2007b). The maximum detected concentration of Aroclor-1260 

• 

was 5,100 micrograms per kilogram at a depth of 1 foot bgs in Grid 105 (sample ID 72-MDR- • 
1014A). The hiaximum detected concentration of copper was 3,900 mg/kg at a depth of 3 feet 
bgs in the Grid 93 sidewall [sample ID 72-MDR-1011 (FD)]. 

The excavated soil and debris was screened for radioactive materials to ensure proper disposal. 
All radioactive materials encountered during the removal action were packaged and disposed of 

l 

off site as radioactive waste. A detailed description of actions that have been taken under the 
TCRA is presented in the Final Removal Action Completion Report (TtECI 2007b ). 

Triple A Site 13 (hazardous waste disposal practices at Tank S-505) 

IR-02 Southedst is the former location of a 630,000-gallon steel AST; this tank was identified as 
Tank S-505. Tank S-505 was constructed in 1949 and located on Mahan Street between "J" and 
"K" Streets. Tank S-505 was used by the Navy to store fuel oil to power the steam-generating 
power plant across "J" Street at Building 521 (HLA 1994a). Tank S-505 was emptied and 
removed in 1993. Visible petroleum contamination of soil at locations near and beneath the tank 
was observeq during removal action activities; contamination was observed to depths of 
approximately 3 feet bgs in areas excavated for piping removal (HLA 1994a). Steam lines and 
fuel lines inside the bermed area were removed in 1993; steam and fuel lines outside the bermed 
area remain intact (HLA 1994a). Storm drain lines inside the bermed area have been capped but 
remain intact. 1 A· liner was placed over the former tank and bermed area; soil was not removed 
(HLA 1994a). 

,, 
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Triple A Site 13 was identified in 1986 during the SFDA investigation of Triple A hazardous 
waste disposal practices. Triple A Site 13 includes the bermed area around Tank S-505 and the 
adjacent shoreline across "K" Street. Sometime between 1976 and 1986, Triple A allegedly used 
Tank S-505, its 28,000-square-foot berm area, and adjacent ponds and trenches to store waste oil. 
Interviews with former Triple A and HPS personnel revealed that mixtures of waste oil, solvents, 
bilge water, and other liquid wastes from ships under repair were transported to Tank S-505. 
The waste liquids were moved to Tank S-505 by truck or by steam lines diverted to run from Dry 
Dock 4 in Parcel D (DHS 1988). Once the contents of Tank S-505 had separated into oil and 
water layers, Triple A personnel allegedly drained the water portion of the tank and dumped the 
water on the ground along the Parcel E shoreline (DHS 1988). Oil and other wastes mixed with 
the water were also dump~d onto the ground (DHS 1988). 

4.3.11.1.2 IR-02 Central and Triple A Site 17 

A small portion of IR-02 Central and Triple A Site 17 is located at the northern tip 
of Redevelopment Block EOS-3. IR-02 Central lies primarily within Redevelopment 
Blocks EOS-1, EOS-2, and 44. Triple A Site 17 is located primarily within Redevelopment · 
Block EOS-2. No site features from IR-02 Central or Triple A Site 17 are located in 
Redevelopment Block EOS-3. A description of the site features associated with IR-02 Central 
and Triple A Site 17 is presented in Section 4.3.10, Redevelopment Block EOS-2. 

4.3.11.2 Geology and Hydrogeology 

This section briefly discusses the geological and hydrogeological features beneath 
Redevelopment Block EOS-3. A full description of geology and hydrog~ology at Parcel E is 
presented in Sections 3.4 and 3.5, re~pectively. ~ 

Most of Redevelopment Block EOS-3 is covered by ruderal vegetation, with riprap lining the 
shoreline. From the surface downward, the geologic units at Redevelopment Block EOS-3 
consist of Artificial Fill, Undifferentiated Upper Sand Deposits, Bay Mud Deposits, 
Undifferentiated Sedimentary Deposits, and Franciscan Complex bedrock. 

The Undifferentiated Upper Sand Deposits, which underlie the Artificial Fill, consist 
predominantly of dark greenish-gray, poorly graded sand, with minor fractions of clay, gravel, or 
silt and 5 to 60 percent shell fragments. This stratigraphic unit ranges from approximately 3 to 
18 feet thick, and dips gently from the northwest toward the southeast. The Undifferentiated · 
Upper Sand Deposits consist of dark green poorly graded sand, with some clay and shell 
fragments. The top of the Bay Mud Deposits was encountered from 15 to 27 feet bgs, and 
consist predominantly of dark greenish-gray, fat clay, with varying proportions of sand and silt 
(0 to 20 percent) and a trac,e to 25 percent shell fragments. No borings within Redevdopment 
Block EOS-3 were deep enough to penetrate through the Bay Mud Deposits. The Bay Mud 
Deposits are-present beneath nearly the entire block except for a small area along the northeast 
margin of the northwest arm of the block (see Figure 3-7). The surface of the Bay Mud Deposits 
dips from the northwest toward the southeast across IR-02 Southeast; the unit also thickens in 
this same direction. No borings at Redevelopment Block EOS-3 were deep enough to encounter 
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the Undifferentiated Sedimentary Deposits or bedrock. As ·shown on Figure 3-4, the bedrock 
surface elevation in the vicinity of Redevelopment Block EOS-3 slopes to the south away from 
the bedrock high at "Shag Rock" (see Figure 3-16). Depth to bedrock ranges from 20 to 
125 below msU(see Figure 3-8). 

The hydrostratigraphy beneath Redevelopment Block EOS-3 consists of an A-aquifer, an 
aquitard, and a B-aquifer. The A-aquifer consists of Artificial Fill and Upper Differentiated 
Sand Deposits. Based on average groundwater elevations measured in A-aquiferwells, the depth 
to groundwatet in the A-aquifer ranges from 5.0 to 7.5 feet bgs throughout the redevelopment 
block. The groundwater flow direction for the A-aquifer is generally to the south and southwest 
(toward the Bay) during the wet season and north and northwest (iniand) during the dry season. 
The B-aquifer is separated from the A-aquifer by the Bay Mud aquitard (see Figure 3-7). 
Beneath Redevelopment Block EOS-3, the A- and B-aquifers are not in direct hydraulic 

· communication. The general direction of groundwater flow for the B-aquifer is approximately 
southeast (see Figures 3-11 and 3-12). 

4.3.11.3 Nature and Extent of Chemicals in Soil 

This section summarizes the evaluation of the nature and extent of chemicals in soil at 
Redevelopment Block EOS-3. The evaluation follows the approach for identifying chemicals 
and their spatial extent described in Section 4.1. 

4.3.11.3.1 :Identification and Spatial Distribution of Chemicals in Soil 

This section summarizes the chemicals identified in soil at Redevelopment Block EOS-3. 
Approximately 229 samples were collected at Redevelopment Block EOS-3. Figure 4.3.11-1 
shows the lodtions where soil samples were collected from Redevelopment Block EOS-3. Soil 
samples were analyzed for metals (including hexavalent chromium), VOCs, SVOCs, cyanide, 
pesticides, PCBs, TPH, and dioxins and furans. Cyanide was not detected above the reporting 
limits in any of the soil samples; therefore, it is not discussed further in this section. 

Tables 4.3.11-1 and 4.3.11-2 present the summary statistics for chemicals that were detected at 
concentrations exceeding the residential and industrial soil screening criteria. Table 4.3 .11-1 
presents statistics for 151 surface (0 to 10 feet bgs) soil samples. Table 4.3.11-2 presents 
statistics for 61 subsurface (deeper than 10 feet bgs) soil samples. Appendix C includes the 
complete soil ! data set used to generate the summary statistics tables for this redevelopment 
block. 

The chemicals detected in soil are described below by analytical group: metals, VOCs, SVOCs, 
I 

pesticides, PCBs, TPH, and dioxi~s and furans. 
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Metals 

The risk due to metals is primarily in the upper 10 feet of soil (see Appendix I); therefore, this 
discussion focuses on the data for metals in surface soil samples. Twenty-four metals were 
detected in soil samples collected from the surface to a depth of 10 feet bgs. Of the 24 metals 
detected, 12 metals had one or more detected concentrations exceeding the residential soil 
screening criteria; only two metals exceeded industrial screening criteria. 

The lateral extent of elevated concentrations of metals was evaluated to identify areas within 
Redevelopment Block EOS-3 where metals exceeded Parcel E industrial screening criteria in 
soil. Figure 4.3 .11-2 shows the sampling locations where concentrations of metals exceeded 
Parcel E industrial screening criteria and presents the elevated concentrations at each location. 
Concentrations of metals exceeded the screening criteria in contiguous soil sampling locations 
dispersed throughout the south and central portions of Redevelopment Block EOS-3. 

The s.outhem portion of Redevelopment Block EOS-3 is associated with the bum disposal area 
operated by the Navy for burning domestic garbage and refuse-type waste, and the metal debris 
reef that was removed in 2005 from the shoreline. Activities related to the disposal area and the 
metal debris reef may have resulted in releases of metals. The central portion of Redevelopment 
Block EOS•-3 includes the bermed area at Triple A Site 13, which coincides with the former AST 
the Navy used to store fuel oil for the power plant and later by Triple A as a waste oil disposal 
site. Activities at this site may have resulted in releases of metals. The area south of the bermed 
area at Triple A Site 13 is also associated with the former AST the Navy used to store fuel oil for 
the power plant and later by Triple A as a waste oil disposal site. During Triple A's use of the 
site, oily waste liquids were placed in the tank. After the liquids were allowed to settle, the water 
portion was drained from the tank and dumped on the ground along the Parcel E shoreline 
(DHS 1988). Activities at this site may have resulted in releases of metals. 

Volatile Organic Compounds 

Twelve VOCs were detected in samples collected from surface soil (0 to 10 feet bgs); only 
naphthalene was detected at concentrations exceeding the Parcel E residential screening criteria 
in 5 of 143 samples; no VOCs were detected at concentrations that exceeded industrial screening 
criteria (see Figure 4.3.11-3 and Appendix C). Ten VOCs were detected in samples collected 
from subsurface soil (deeper than 10 feet 'bgs); no VOCs exceeded the Parcel E residential or 
industrial screening criteria (see Appendix C). As a result, the nature and extent of VOCs in soil 
at Redevelopment Block EOS-3 is not discussed further in this section. 

Semivolatile Organic Compounds 

Twenty-eight SVOCs were detected in one or more samples collected from surface soil (0 to 
10 feet bgs). However, only eight SVOCs were detected at concentrations exceeding Parcel E 
residential screening criteria, seven of which also exceeded the Parcel E industrial screening/ 
criteria (see Table 4.3.11-1). Twenty-eight SVOCs were detected in samples collected from 
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subsurface soil (deeper than 10 feet bgs); however, only 6 SVOCs exceeded Parcel E residential 
screening criteria and 4 SVOCs exceeded Parcel E industrial criteria. 

The lateral ext~nt of elevated concentrations of SVOCs was evaluated to identify areas within 
Redevelopment Block EOS-3 where SVOCs exceeded Parcel E industrial screening criteria in 
soil. Figure 4:3.11-4 shows the sampling locations where concentration of SVOCs exceeded 
Parcel E indusirial screening criteria and presents the elevated con~entrations at each location. 
Concentrations of SVOCs exceeded the screening criteria in soil sampling locations dispersed 
throughout the ~entral and southern portions of Redevelopment Block EOS-3. 

The central portion of Redevelopment Block EOS-3 includes the bermed area at Triple A 
Site 13, which .coincides with the former AST used by the Navy to store fuel oil for the power 
plant and later by Triple A as a waste oil disposal site. Activities at this site may have resulted in 
releases of SV0Cs. The area south of the bermed area at Triple A Site 13 is also associated with 
the former AST used by the Navy to store fuel oil for the power plant and later by Triple A as a 
waste oil disposal site. During Triple A's use of the site, oily waste liquids were placed in the 
tank. After the liquids were allowed to settle, the water portion was drained from the tank and 
dumped on the ground along the Parcel E shoreline (DHS 1988). Activities at this site may have 
resulted in rel,~ases of SVOCs. The southern portion of Redevelopment Block EOS-3 is 
associated witq the bum disposal area operated by the Navy for burning domestic garbage and 
refuse-type waste and with the metal debris reef Activities related to the disposal areas may 
have resulted i~ releases of SVOCs. · 

Pesticides 

Nineteen pesticides were detected in samples collected from surface soil (0 to 10 feet bgs); 
however, only ,

1

5 pesticides were detected at concentrations exceeding the Parcel E residential 
screening criteria; only two pesticides were detected at concentrations that exceeded industrial 
screening criteria. Nine pesticides were detected in samples collected from subsurface soil 
(deeper than 10 feet bgs); however, only three pesticides exceeded Parcel E residential screening 
criteria. 

The lateral extent of elevated concentrations of pesticides was evaluated to identify areas within 
Redevelopmen,t Block EOS-3 where pesticides exceeded Parcel E industrial screening criteria in 
soil. Figure 4.3.11-5 shows the sampling locations where concentrations of pesticides exceeded 
Parcel E industrial screening criteria and presents the elevated concentrations at each location. 
Concentrations of pesticides exceeded Parcel E screening criteria in two soil sampling locations 
in the southem!portion of Redevelopment Block EOS-3. 

The southern portion of Redevelopment Block EOS-3 is associated with the bum disposal area 
the Navy oper~ted for burning domestic garbage and refuse-type waste, and the metal debris reef. 

:, 
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Polychlorinated Biphenyls 

Three PCBs were detected in samples collected from surface soil (0 to 10 feet bgs) 
(see Table4.3.ll-1), all of which exceeded Parcel E residential screening criteria; only two 
PCBs were detected at concentrations that exceeded industrial screening criteria. Three PCBs 
als~ were detected in samples collected from subsurface soil (deeper than 10 feet bgs); however, 
only two PCBs exceeded Parcel E residential screening criteria (see Table 4.3.11-2). 

The lateral extent of elevated concentrations of PCBs was evaluated to identify areas within 
Redevelopment Block EOS-3 where PCBs exceeded Parcel E industrial screening criteria in soil. 
Figure 4.3 .11-6 shows the sampling locations where concentrations of PCBs exceeded Parcel E 
industrial screening criteria and presents the elevated concentrations at each location. 
Concentrations of PCBs. exceeded Parcel E screening criteria in contiguous soil sampling 
locations dispersed throughout the southern and central portions of Redevelopment Block 
EOS-3. 

The southern portion of Redevelopment Block EOS-3 is associated with the bum disposal area 
the Navy operated for burning domestic garbage and refuse-type waste, and the metal debris reef. 
Activities related to the disposal areas may have resulted in releases of PCBs. The central 
portion of Redevelopment Block EOS-3 includes the bermed area at Triple A Site 13, which 
coincides with the former AST used by the Navy to store fuel oil for the power plant and later by 
Triple A as a waste oil disposal site. Activities at this site may have resulted in releases of PCBs . 
The area south of the. bermed area at Triple A Site 13 is also associated with the former AST 
used by the Navy to store fue! oil for the power plant and later by Triple A as a waste oil disposal 
site. During Triple A's use of the site, oily waste liquids were placed in the tank. After the 
liquids were allowed to settle, the water portion was drained from the tank and dumped on the 
ground along the Parcel E shoreline (DHS 1988). Activities at this site may have resulted in 
releases of PCBs. 

Total Petroleum Hydrocarbons 

TTPH concentrations exceeded the soil source screening criterion at three locations; none of the 
locations were collocated with CERCLA chemicals (see Figure 4.3.11-6). No free product was 
detected in monitoring wells within this redevelopment block (Tetra Tech 2002c). As a result, 
the nature and extent ofTTPH in soil at Redevelopment Block EOS-3 is not discussed further in 
this section. 

Dioxins and Furans 

. Twenty-five dioxin/furans were detected in samples collected from surface soil (0 to 10 feet bgs) 
(see Table 4.3.11-1); 15 of which exceeded Parcel E .residential screening criteria, while 
12 exceeded Parcel E industrial screening criteria (see Table 4.3.11-1). Seventeen dioxin/furans 
were detected in samples collected from subsurface soil (deeper than 10 feet bgs), 14 of which 
exceeded Parcel E residential criteria and 5 of which exceeded Parcel E industrial screening 
criteria. 
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The lateral ext~nt of elevated concentrations of dioxins/furans was evaluated to identify areas 
within Redevelopment Block EOS-3 where these dioxins/furans exceeded Parcel E industrial 
screening criteria in soil. Figure 4.3 .11-5 shows the sampling locations where concentrations of 
dioxins/furans .. exceeded Parcel E industrial screening criteria and presents the elevated 
concentrations· at each location. Concentrations of dioxins/furans exceeded Parcel E screening 
criteria in contiguous soil sampling locations dispersed throughout the southern portion of 
Redevelopment Block EOS-3. 

The southern portion of Redevelopment Block EOS-3 is associated with the bum disposal area 
operated by the Navy for burning domestic garbage and refuse-type waste, and the metal debris 
reef. Activities related to the disposal areas may have resulted in releases of dioxins and furans. 

4.3.11.3.2 Extent of Chemicals in Soil 

The screening process identified two areas within Redevelopment Block EOS-3 where 
concentrations of chemicals in soil at contiguous sampling locations exceeded Parcel E screening 
criteria: 

• Ceritral portion of Redevelopment Block EOS-3, in the area south of the bermed area: 
metals, SVOCs, and PCBs (see Figures 4.3.11-2, 4.3.11-4, and 4.3.11-6) 

• Southern portion of Redevelopment Block EOS-3: metals, SVOCs, pesticides, PCBs, 
and.dioxin/furans (see Figures 4.3.11-2, 4.3.11-4, 4.3.11-5, and 4.3.11-6) 

Tue· central portion of Redevelopment Block EOS-3 includes the bermed area at Triple A 
Site 13, whick coincides with the former AST used by the Navy to store fuel oil for the power 
plant and later by Triple A as a waste oil disposal site. Activities at this site may have resulted in 
releases of metals, SVOCs, and PCBs. The estimated size of the area is 120 feet ( east-west) by 
75 feet (north-south). The depth to groundwater is 5.2 fee_t bgs. 

,i 

The area south of the bermed area at Triple A Site 13 is also associated with the former AST 
used by the N·avy to store fuel oil for the power plant and later by Triple A as a waste oil disposal 
site. During Triple A's use of the site, oily waste liquids were placed in the tank. After the 
liquids were allowed to settle, the water portion was drained from the tank and dumped on the 
ground along the Parcel E shoreline (DHS 1988). Activities at this site may have resulted in 
releases of metals, SVOCs, and PCBs. The estimated size of the area is 75 feet ( east-west) by 
250 feet (north-south). The depth to groundwater is 5.2 feet bgs. 

The southern portion of Redevelopment Block EOS-3 is associated with the bum disposal area 
operated by th~ Navy for burning domestic garbage and refuse-type waste. Activities related to 
the disposal area may have resulted in releases of metals, SVOCs, pesticides, PCBs, and 
dioxins/furans. A removal action was conducted along the shoreline in 2006 at the metal de~ris 

• 

• 

reef along the southwest shoreline. The estimated size of the area is 300 feet ( east-west) by 500 • 
feet (north-south). The depth to groundwater is 7.5 feet bgs. 

\ 
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4.3.11.4 Nature and Extent of Chemicals in Groundwater 

This section summarizes the evaluation of the nature and extent of chemicals detected in 
groundwater samples collected from monitoring wells associated with Redevelopment Block 
EOS-3. Figure 4.3.11-7 shows the locations of the groundwater monitoring wells associated 
with Redevelopment Block EOS-3. 

Tables 4.3 .11-3 and 4.3 .11-4 present the summary statistics for chemicals that were detected in 
the A-aquifer and the B-aquifer, respectively. No bedrock water-bearing zone wells are 
associated with Redevelopment Block EOS-3. Table 4.3.11-3 presents st;itistics for data from 
six A-aquifer wells; Table 4.3.11-4 presents statistics for data .from 'one B-aquifer well. 
Chemicals that were retained for evaluation based on consideration of the factors described in 
Section 4.1.2.2 are shaded and shown in bold font in these tables. Appendix D includes the 
complete groundwater data set for this redevelopment block. 

4.3.11.4.1 Chemicals in A-Aquifer Groundwater 

Six A-aquifer wells are associated with Redevelopment Block EOS-3 (see Figure 4.3.11-7). 
Groundwater samples collected from the A-aquifer wells were analyzed for metals (including 
hexavalent chromium), VOCs, SVOCs, cyanide, pesticides, PCBs, and TPH. Cyanide was not 
detected in any groundwater samples collected from A-aquifer wells associated with 
Redevelopment Block EOS-3; therefore, this chemical is not discussed further in this section . 

The chemicals that were detected in groundwater samples collected from the A-aquifer are 
evaluated below by the following analytical groups: metals, VOCs, SVOCs, pesticides, PCBs, 
and TPH. . J 

Metals 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-3 were 
analyzed for metals during one or more rounds of sampling; 23 metals were detected. Of the 
23 metals detected, 4 metals (copper, nickel, silver, and zinc) exceeded the appropriate screening 
criterion (surface water criteria, or HGALs if greater than surface water criteria) listed in 
Table 4.3.11-3. The spatial and temporal distribution of these four metals in groundwater is 
discussed below. ' 

• Copper exceeded its surface water criterion (3.1 µg/L) and its HGAL (28.04 µg/L) in 
6 of 36 groundwater samples. The six exceedances were all,detected in samples from 
well IR02MW300A. The table on the following page summarizes the analytical 
results for copper for this well, with the HGAL exceedances highlighted in bold . 
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Copper 
Sampling Location Sample Date (µg/L) Qualifier 

IR02MW300A 07-06-1992 6.9 u 
08-26-1992 7.2 
03-20-1996 45.8 J 
03-28-2001 43.3 
07-16-2002 41.4 
09-20-2002 38.7 u 
06-16-2004 114 
09-15-2004 53 
11-30-2004 31.3 

As shown in the table above, copper concentrations in this well have consistently 
exceeded the HGAL, although only by a factor of 1 to 4. In addition, grab 
groundwater sample concentrations detected in 1992 in open boreholes IR02B294 
and IR02B295 (see Figure K-1 in Appendix K) exceeded the HGAL and ranged from 
366'to 2,350 µg/L. As discussed in Section 4.1.2.1, the concentrations of metals 
mdsured in grab groundwater samples tend to be biased high because of high 
turHidity associated with such samples. However, the grab groundwater data 
provided additional points ofreference for the delineation of the 2004 plunie of 
copper in groundwater at this redevelopment block (see Figure 4-3). Analytical 
res~lts from grab groundwater samples are not included in the RI dataset but are 
pre~ented in Appendix K. The source of copper in groundwater is probably related to 
sani;lblast waste used as fill material in IR-02 Southeast. 

• NicJ(el exceeded its surface water criterion (8.2 µg/L) and its HGAL (96.48 µg/L) in 
only 1 of 39 groundwater samples. The single exceedance (3,430 µg/L) was detected 
in i! sample collected from well IR02MWB-5 in March 2001. Nickel was not 
detected in the subsequent two samples collected from this well in July and 
September 2002 .. 

• Sil';er exceeded its surface water criterion (0.38 µg/L) and its HGAL (7.43 µg/L) in 
only 1 of 35 groundwater samples. The single exceedance (7.5 µg/L) was detected in 
a s~mple collected from well IR02M300A in September 2002 and was qualified as 
estimated because it was less than the PQL. Silver was not detected in the subsequent 
three samples collected from this well in June, September, and November 2004. 

• Zinc exceeded its surface water criterion (81 µg/L) and its HGAL (75.68 µg/L) in 8 
of ~6 groundwater samples, with concentrations ranging from 87.9 to 182 µg/L. The 
eig]iit exceedances were detected in eight of nine samples collected from well 
IR02MW300A. The table on the following page summarizes the analytical results for. 
zinc for this well, with the surface water criterion exceedances highlighted in bold . 
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Sampling Location 

IR02MW300A 

Sample Date 

07-06-1992 
08-26-1992 
03-20-1996 
03-28-2001 
07-16-2002 
09-20-2002 
06-16-2004 
09-.15-2004 
11-30-2004 

Zinc 
(µg/L) 

87.9 
21.5 
174 
117 
12~ 
145 
108 
182 
88.1 

Qualifier 

J 

J 

J 
J 

As shown in the table above, zinc concentrations in this well have consistently 
exceeded the HGAL, although only by a factor of 1 to 2. In addition, grab 
groundwater sample concentrations detected in 1992 in open boreholes IR02B294 
and IR02B295 (see Figure K-1 in Appendix K) exceeded the HGAL and ranged from 
727 to 4,620 µg/L. As discussed in Section 4.1.2.1, the concentrations of metals 
measured in grab groundwater samples tend to be biased high because of high 
turbidity associated with such samples. However, the grab groundwater data 
provided additional points of reference for the delineation of the 2004 plume of zinc 
in groundwater at this redevelopment block (see Figure 4-3). Analytical results from 
grab groundwater samples are not included in the RI dataset but are presented in 
Appendix K. The source of zinc in groundwater is probably related to sandblast 
waste used as fill material in IR-02 Southeast. 

Copper and zinc in A-aquifer groundwater at Redevelopment Block EOS-3 are discussed further 
in Section 4.3.11.5. . 

Volatile Organic Compounds 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-3 were 
analyzed for VOCs during one or more rounds of sampling; five VOCs were detected. Of the 
five VOCs detected, two VOCs ( chloroform and PCE) exceeded at least one of the appropriate 
screening criteria (vapor intrusion and surface water criteria) listed in Table 4.3.11-3. The 
spatial and temporal distribution of these two VOCs is discussed below. 

• Chloroform exceeded its vapor intrusion criterion (0.7 µg/L) in 1 of 36 groundwater 
samples. The single exceedance (2 µg/L) was detected in a duplicate sample 
collected from well IR02MW175A in July 1992. Chloroform was not detected in 
either the original July 1992 sample nor in the subsequent seven samples collected 
from this well (from 1992 through 2004). 

• PCE exceeded its vapor intrusion criterion (0.54 µg/L) in 2 of 36 groundwater 
samples.· The two exceedances were detected in samples collected from well 
IR02MW175A (6 µg/L in July 1992) and IR02MW206A2 (1 µg/L in June 1992). 
The PCE exceedance at IR02MW206A2 was an estimated concentration. PCE was 
not detected in the subsequent four or more samples collected from each of these 
wells (from 1992 through 2004). 
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As a result, VOCs in A-aquifer groundwater at Redevelopment Block EOS-3 are not discussed 
further in this section. 

Semivolatile Organic Compounds 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-3 were. 
analyzed for SVOCs during one or more rounds of sampling; four SVOCs were detected. Of the 
four SVOCs detected, none exceeded the appropriate screening criteria (surface water criteria) 
listed in Table 1'4.3.l 1-3. As a result, SVOCs in A-aquifer groundwater at Redevelopment Block 
EOS-3 are not ·discussed further in this section. 

Pesticides • 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-3 were 
analyzed for pesticides during one or more rounds of sampling; 16 pesticides were detected. All 
but two of the :detections were qualified as estimatt::d because the concentrations were below the 
PQL. Of the 11'6 pesticides detected, 8 pesticides (4,4'-DDT, alpha-chlordane, gamma-chlordane, 
endosulfan I, , endosulfan II, endrin, heptachlor epoxide, and methoxychlor) exceeded the 
appropriate criteria (surface water) listed in Table 4.3.11-3. The exceedances all occurred in 

JI 

well IR02MW300A in a sample collected in November 2004. Based on the low frequency of 
detection and the estimated qualifier for these detections, pesticides in A-aquifer groundwater at 
Redevelopmeqt Block EOS-3 are not discussed further in this section. 

Polychlorinated Biphenyls 

Samples collected from the A-aquifer wells associated with Redevelopment Block EOS-3 were 
analyzed for PCBs during one or more rounds of sampling; . one PCB was detected 
(Aroclor-1260). Aroclor-1260 exceeded the surface water criterion (0.03 µg/L), which is less 
than the reported detection limits (ranging from 0.1 to 10 µg/L). The single exceedance 
(0.8 µg/L) occµrred in a sample collected from well IR02MWB-5 in August 1992. As a result, 
PCBs in A-aquifer groundwater at Redevelopment Block EOS-3 are not discussed further in this 
section. 

Total Petroleum Hydrocarbons 

Samples colle.cted from the A-aquifer wells associated with Redevelopment Block EOS-3 were 
analyzed for TPH products during one or more rounds of sampling. TPH-g was not detected in 
any of the grqundwater samples. TPH-d and TPH-mo were each detected once in groundwater 
samples collected from one A-aquifer well (IR02MW300A). The concentrations detected for 
TPH-d and TPH-mo were 61 and 210 µg/L (see Table 4.3.11-3). These concentrations were less 
than the TPH 11screening criteria for groundwater. As a result, TPH in A-aquifer groundwater at 
Redevelopment Block 41 are not discussed further in this section. 
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4.3.11.4.2 Chemicals in B-Aquifer Groundwater 

One B-aquifer well (IR02MW21 OB)· is associated with Redevelopment Block EOS-3 
(see Figure 4.3.11-7). Groundwater samples collected from the B-aquifer well were analyzed for 
metals (including hexavalent chromium), VOCs, SVOCs, pesticides, PCBs, and TPH. SVOCs, 
pesticides, PCBs, and TPH were not detected in any groundwater samples collected from this 
B-aquifer well; therefore, these chemicals are not discussed further in this section. 
Table 4.3.11-4 presents the summary statistics for chemicals detected in samples collected from 
the B-aquifer wells. 

The chemicals that were detected in groundwater samples collected from the B-aquifer are 
evalua.ted below by the following analytical groups: metals a~d VOCs. 

Metals 

Samples collected from the B-aquifer well associated with Redevelopment Block EOS-3 were 
analyzed for ~etals during one or more rounds of sampling; 13 metals were detected. Of the 
13 metals detected, 3 metals ( arsenic, copper, and manganese) were detected at concentrations 
exceeding one or more screening criteria ( domestic use criteria, surface water criteria, and 
MCLs) listed in Table 4.3.11-4. The spatial and temporal distribution of these three metals is 
discussed below . 

• Arsenic exceeded its domestic use criterion (0.007 µg/L) in all three of the 
groundwater samples collected from well IR02MW210B (in January, July, and 
August 1992), but all concentrations were below the MCL criterion (10 µg/L). This 
well is located approximately 180 feet from the Bay. The table below summarizes 
the analytical results for arsenic for this well, with the domestic use criterion 
exceedances highlighted in bold. 

Sampling Location 

IR02MW210B 

Sample Date 

01-30-1992 
07-21-1992 
08-26-1992 
08-26-1992 

Arsenic 
(µgll) 

5.2 
4.3 
5.1 
4.5 

Qualifier 

J 

All of the arsenic detections exceeded the domestic use criteria by over two orders of 
magnitude. Although HGALs· were derived for the A-aquifer, arsenic concentrations 
in the B-aquifer are below the HGAL and therefore are believed to be ubiquitous. 

• Copper exceeded its surface water criterion (3.1 µg/L) in one of three groundwater· 
samples collected from well IR02MW210B in January 1992; with a concentration o( 
4.7 µg/L. This well is located approximately 180 feet from the Bay. Copper was not 
detected in the two subsequent samples collected from this well in July and 
August 1992. 
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• Manganese exceeded its domestic use criterion (880 µg/L) in two of the three most 
recent groundwater samples in the RI data set collected from well IR02MW21 OB 
(July and August 1992). This well is located approximately 180 feet from the Bay. 
The table below summarizes the analytical results for manganese for this well, with 
the !iomestic use criterion exceedances highlighted in bold. 

, Sampling Location 

IR02MW210B 

Sample Date 

01-30-1992 
07-21-1992 
08-26-1992 
08-26-1992 

Manganese 
(µg/L) 

822 
1,060 
2,220 
2,210 

Qualifier 

J 
J 

The most recent manganese detections in the RI data set at IR02MW210B exceeded 
the domestic use criteria, although only by a factor of 1 to 3. Although HGALs were 
derived for the A-aquifer, manganese concentrations in the B-aquifer are below the 
HGAL and therefore are believed to be ubiquitous. 

I 

Metals in B-aquifer groundwater at Redevelopment Block EOS-3 are not discussed further in 
this section. 

Volatile Organi,c Compounds 

Samples collected from the B-aquifer well associated with Redevelopment Block EOS-3 were 
analyzed for voes during one· or more rounds of sampling; three voes were detected 
(ethylbenzene, toluene, and xylenes). Of the three voes detected, none exceeded the 
appropriate screening criteria (domestic use criteria, surface water criteria, or MeLs) listed in 
Table 4.3 .11-4:;. As a result, voes in B-aquifer groundwater at Redevelopment Block EOS-3 are 
not discussed :further in this section. 

" 

4.3.11.4.3 :Extent of Chemicals in Groundwater 

The screening process identified one area within Redevelopment Block EOS-3 where 
concentrations of chemicals in A-aquifer groundwater consistently exceeded Parcel E screening 
criteria: 

• Monitoring Well IR02MW300A: copper and zinc (see Figure 4-3 and Table 4-3) 

The source ofthese metals in A-aquifer groundwater is probably related to sandblast waste used 
as fill material: in IR-02 Southeast. 

' I• 
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4.3.11.5 Evaluation of Chemical Fate and Transport 

As described in Sections 4.3 .11.3 and 4.3 .11 .4, two areas were identified where soil sampling 
results exceeded Parcel E soil screening criteria and one well was identified where groundwater 
sampling results exceeded Parcel E groundwater screening criteria in Redevelopment 
Block EOS-3. Chemicals identified in areas exceeding Parcel E screening criteria 1n soil are 
metals (arsenic and lead); SVOCs; PCBs; pesticides; and dioxins and furans. Copper and zinc 
were identified in A-aquifer groundwater. The persistence and mobility of these chemicals in 
soil and groundwater is discussed below. 

Metals 

Arsenic and Lead 

The mobility of arsenic and lead is highly dependant on soil pH and infiltration of water. Soil 
pH within Redevelopment Block EOS-3 ranges from 7.6 to 12 (see Appendix C). Average pH 
calculated as described in Section 4.3.2.5 is 8.3 All of 66 soil pH measurements were above 7.5. 
The predominantly above-neutral pH values measured in the vadose zone soil samples indicate 
that site conditions do not favor leaching of these metals into groundwater (see Appendix H). 
Although arsenic may be somewhat mobile in the basic soils, its concentrations in groundwater 
have not exceeded Parcel E screening criteria. Concentrations of lead in groundwater also have 
not exceeded Parcel E screening criteria. Therefore, the migration of arsenic and lead from the 
vadose zone soils to groundwater appears to be limited. 

Copper 

Copper strongly sorbs to soil, and the sorption rate is increased with higher pH. The 
predominantly above-neutral pH values measured in the vadose zone soil samples indicate that 
site conditions do not favor leaching of copper into groundwater (see Appendix H). Copper 
concentrations exceeding Parcel E screening criteria were detected in groundwater at only one 
well (IR02MW300A). Sorption and coprecipitation with various oxides is expected to constitute 
an important removal mechanism of copper from groundwater. The estimated 2004 copper 
plume in groundwater is limited to the area around Well IR02MW300A, which is located 
approximately 85 feet from the Bay (see Figure 4-3). It is expected that migration of copper 
from vadose zone soil to groundwater and continued migration with groundwater would be 
limited. 

Zinc 

Zinc was detected at concentrations exceeding Parcel E screening criteria in soil and in 
groundwater at one well (IR02MW300A) in Redevelopment Block EOS-3. The migration of 
zinc is expected to be very limited as a result of metal precipitation or sorption to soil under the 
alkaline conditions. Based on the tendency of zinc to sorb to soil or aquifer materials, the 
migration of zinc is expected to be limited in soil and groundwater. (see Appendix H). The 
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estimated 2004 zinc plume in groundwater is limited to the area around well IR02MW300A, 
whfch is located approximately 85 feet from the Bay (see Figure 4-3). 

Semivolatile Organic Compounds 

' 
Several SVOCs were detected at concentrations exceeding Parcel E screening criteria. 
Bis(2-ethylhexyl)phthalate and benzo(b )fluoranthene were selected as the representative SVOCs 
for evaluation of the fate and transport of SVOCs in soil. SVOCs did not exceed screening 
criteria in groundwater. The mobility of these P AHs in soil is expected to be limited because 
these compounds have (1) a very low solubility in water, (2) a low vapor pressure, and (3) a 
tendency to strongly sorb to organic carbon in soil. The potential for these chemicals to migrate 
from the vadose zone into groundwater is relatively low. 

Pesticides 

Dieldrin present in soils was identified for further evaluation at Redevelopment Block EOS-3. 
Dieldrin has high tendency to strongly sorb to organic matter, and has low solubility and 
relatively low vapor pressures and Henry's Law values. Dieldrin biodegradation is limited, and 
dieldrin is expected to persist in the environment. The potential for dieldrin to migrate from soil 
to ·groundwater and further migrate with groundwater is relatively low. · 

Polychlorinated Biphenyls 

Aroclor-1260 was detected in surface soil (0 to 10 feet bgs) at concentrations exceeding Parcel E 
screening criteria for Redevelopment Block EOS-3. Aroclor-1260 has very low solubility and 
low vapor pressure because of a high level of chlorination (see Appendix H). The potential for 
Aroclor-1260 to migrate from the vadose zone into groundwater is relatively low. 

Dioxins and Furans 

Dioxins and furans present in soils were identified for further evaluation at Redevelopment 
Block EOS-3., Dioxins and furans are generally characterized by low mobility in the 
environment. :2,3,4,7,8-Pentachlorodibenzofuran (-PECDF) was selected as the representative 
chemical for evaluation of the fate and transport of dioxins and furans in soil. 2,3,4,7,8-PECDF 
has low vapor pressure, low solubility, and a tendency to strongly sorb to organic carbon in 
sediments or . aquifer materials. Dioxins and furans are typically immobile in aqueous 
environments.' It is expected that migration of 2,3,4,7,8-PECDF from soil to groundwater and 
migration with groundwater would be limited. 
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• 4.3.12 Redevelopment Block EOS-4 

This section summanzes the site characterization of Redevelopment Block EOS-4 .. 
Redevelopment Block EOS-4 is not · included in the Redevelopment Plan (SFRA 1997); 
therefore, the Navy determined that the most appropriate reuse for this block is open space. No 
tenants are currently present on this redevelopment block. Redevelopment Block EOS-4 is 
located in the northern portion of Parcel E and is a narrow strip of land, consisting of Crisp 
A venue and railroad tracks leading· off site. · Redevelopment Block EOS-4 is bordered to the 
north and south by non-Navy property. Site features within Redevelopment Block EOS-4 are 
shown on Figure 1-13 and include a portion ofIR-56 and Crisp Avenue. 

The northwestern tip of IR-56 lies within Redevelopment Block EOS-4. A small portion of the 
railroad yard from IR-56 is located within Redevelopment Block EOS-4. A complete description 
ofIR-56 is presented in Section 4.3.7.1.3 for Redevelopment Block 45. 

Crisp A venue is a thoroughfare for San Francisco public transit. Several gas monitoring probes 
(GMP) are located along the avenue to monitor potential migration of landfill gas. Landfill gas 
has been detected in the GMPs along Crisp A venue. 

\ 

Within Redevelopment Block EOS-4, several sets qf railroad tracks leaving the former Golden 
Gate Railroad Museum merge into one spur that continues into Redevelopment Block EOS-5 

• and further to non-Navy property. · 

• 

Table 4.3 .12-1 presents the summary statistics for chemicals that were detected at concentrations ' 
exceeding the residential and industrial soil screening criteria ( shown in Table. 4-1 ). Appendix C 
includes the complete soil data set used to generate the summary statistics tables for this 
redevelopment block. Figure 4.3.12-1 shows the locations where soil sample's were collected 
within Redevelopment Block EOS-4. 

Eighteen metals were detected in soil samples collected from the surface to a depth of 
10 feet bgs. Of the 18 metals detected, 4 metals exceeded residential soil screening criteria; 
however, none of the metals exceeded their respective HP ALs. No metals were detected in 
concentrations that exceeded industrial soil screening criteria. 

Three SVOCs were detected in the two soil samples collected. No SVOCs were detected at 
concentrations exceeding Parcel E residential or industrial screening criteria (see Appendix B). 

No ,wells are located within Redevelopment Block EOS-4. 

Based on available data, the screening process indicated no areas exceeding Parcel E screening 
criteria are present within Redevelopment Block EOS-4 . 
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4.3.13 Redevelopment Block EOS-5 

This section I summarizes the site characterization of Redevelopment Block EOS-5. 
Redevelopment Block EOS-5 is located in the northwestern portion of Parcel E. Redevelopment 
Block EOS-5 is not included in the Redevelopment Plan (SFRA 1997); therefore, the Navy 
determined that the most appropriate reuse for this block is open space. No tenants are currently · 
present on this redevelopment block. This redevelopment block consists ofIR-52. 

IR-52 comprises all of Redevelopment Block EOS-5. IR-52 is located west of the HPS boundary 
and consists of the railroad and its surrounding railroad right-of-way. The Navy-owned railroad 
right-of-way is 30 feet wide along most of its length and extends approximately 3,200 feet 
(see Figure 4.3;f 13-1 ). The railroad right-of-way excludes the streets it intersects. The railroad 
consists of one pair of steel rails with wooden railroad ties. The railroad right-of-way on each 

I . 

side of the railroad is unpaved except where intersected by paved streets. The railroad winds 
through an industrial area and is accessible by local residents and workers. 

IR-52 was used by the Navy until 1976, when the site was leased to Triple A (HLA 1994e). The 
railroad at IR-~2 was formerly occupied by the Golden Gate Railroad Museum, which used it for 
transporting tr~in~ to their restoration area in Building 809. Currently, Building 809 is vacant. 
No docurrienta#on is available on the specific use of the railroad by the Navy or Triple A. 
Stained soil, s~illed paint, household waste, and abandoned vehicles were observed during past 

I 

investigations ~HLA 1990b ). 

Most of the ground surface at Redevelopment Block EOS-5 consists of exposed soil on either 
side of the railroad tracks. Limited lithologic information is available for the site, and only 
Artificial Fill 'Yas encountered at IR-52. The Artificial Fill consists predominantly of yellowish
brown, olive, or black clayey gravel, sandy clay to clayey sand, silty sand, and intermittent 
varying proportions of gravel. None of the soil borings installed at the redevelopment block 
penetrated the ~ntire thickness of the Artificial Fill; therefore, the range of thickness for this unit 
is unknown. Because borings were not drilled to the Undifferentiated Upper Sand Deposits, the 
Bay Mud Deposits, or the Undifferentiated Sedimentary Deposits, it is unknown whether these 
lithologic units occur at IR-52. Even though borings were not drilled sufficiently deep to 
encounter Franciscan Complex bedrock, this lithologic unit is expected to occur at the 
redevelopment block. 

The hydrostratigraphy beneath Redevelopment Block EOS-5 likely consists of an A-aquifer, an 
aquitard, and.~ B-aquifer. The A-aquifer consists of Artificial Fill and Upper Differentiated 
Sand Depositsksee Figure 3-16). No monitoring wells are located within Redevelopment Block 
EOS-5; therefdre, no data exists on the depth to groundwater. 

Table 4.3 .13-1 presents the summary statistics for chemicals that were detected at concentrations 
exceeding the residential and industrial soil screening criteria. Table 4.3.13-1 presents statistics 
for 39 surface (0 to 10 feet bgs) soil samples. Only one subsurface (deeper than 10 feet bgs) soil 
sample was collected at Redevelopment Block EOS-5; no chemicals were detected in the sample. 
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Appendix e includes the complete soil data set used to generate the summary statistics tables for 
this redevelopment block. 

The chemicals detected in soil are described below by analytical group: metals, voes, SVOes, 
pesticides, PeBs, and TPH. 

4.3.13.1 Metals 

Twenty-one metals were detected in soil samples collected from the surface to a depth of 10 feet 
bgs (see Table 4.3.13-1). Of the 21 metals detected, 8 metals had one or more detected 
concentrations exceeding residential soil screening criteria; one sample had detected 
concentrations of two metals that exceeded the industrial screening criteria (see Figure 4.3.13-2). 
Metals were not evaluated further because of limited and isolated exceedances of both th,e 
residential and industrial screening criteria and HP ALs. As a result, the nature and extent of 
metals in soil at Redevelopment Block EOS-5 is not discussed further in this section. 

4.3.13.2 Volatile Organic Compounds 

Six voes were detected in soil samples collected from the surface to 10 feet bgs; no voes were 
detected · at concentrations exceeding Parcel E residential or industrial screening criteria 
(see Appendix e). No voes were detected in the soil sample collected deeper than 10 feet bgs . 
As a result, the nature and extent of voes in soil at Redevelopment Block EOS-5 is not 
discussed further in this section. 

4.3.13.3 Semivolatile Organic Compounds 

Seventeen SVOes were detected in one or more soil samples collected from the surface to 
10 feet bgs. Seven SVOes were detected at concentrations exceeding Parcel E residential 
screening criteria, six of which exceeded Parcel E industrial screening criteria and were collected 
from one sample location (see Table 4.3.13-1). All of the SVOe concentrations exceeding 
screening criteria or the PQL were detected in samples from one boring (IR52B009) 
(see Figure 4.3.13-3). No SVOes were detected in the sample collected from deeper than 
10 feet bgs. As a result, the nature and extent of SVOes in soil at Redevelopment Block EOS-5 
is not discussed further in this section. 

4.3.13.4 Pesticides 

Nine pesticides were detected in soil samples collected from the surface to 10 feet bgs; only 
dieldrin was detected at concentrations exceeding the Parcel E residential screening criterion; no 
pesticides were detected at concentrations that exceeded industrial screening criteria 
(see Table 4.3.13-1 ). Dieldrin was detected in 1 of 37 samples collected at a concentration 
exceeding the Parcel E residential screening criterion by less than one order of magnitude. No 

• pesticides were detected in the soil sample collec;ted deeper than 10 feet bgs. As a result, the 
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nature and extent of pesticides in soil at Redevelopment Block EOS-5 is not discussed further in 
this section. · 

4.3.13.5 Polychlorinated Biphenyls 

Two PCBs were detected in soil samples collected from the surface to 10 feet bgs; neither 
exceeded Parc~l E residential or industrial screening criteria (see Appendix C). No PCBs were 
detected in soil deeper than 10 feet bgs. As a result, the nature and extent of PCBs in soil at 
Redevelopment Block EOS-5 is not discussed further in this section. 

4.3.13.6 Total Petroleum Hydrocarbons 

TTPH was not .detected at concentrations exceeding the HPS soil source screening criterion. As 
a result, the nature and extent of TTPH in soil at Redevelopment Block EOS-5 is not discussed 
further in this section. 

4.3.13.7 Extent of Chemicals in Soil 

The screening process indicated no areas exceeding Parcel E screening criteria are present within 
Redevelopment Block EOS-5. 

4.3.14 Parcel E Shoreline 

This section summarizes the site characterization of the shoreline along Parcel E, including the 
site description (see Section 4.3.14.1), the geology and hydrogeology (see Section 4.3.14.2), and 
the nature and extent of chemicals in sediment (see Section 4.3.14.3). The purpose of the 
Parcel E shoreline characterization was to evaluate if contamination in the Parcel E shoreline has 
the potential to migrate to sediments in adjacent Parcel F (offshore); and to identify areas within 
the shoreline that pose an unacceptable ecological risk. Details of the shoreline characterization 
are presented in Appendix G. 

4.3.14.1 Site Description 

The Parcel E shoreline area extends the full length of the southern boundary of Parcel E from the 
western edge of the Parcels E and E-2 boundary to the eastern edge at Berth.38, just past the 
metal debris reef. The shoreline area is the intertidal area between the low- and high-tide 
watermarks. Most of the shoreline is bounded by the onshore area, which is where the upper 
riprap begins or where the ridge was formed where the shore abruptly drops to the water. In 
2003, debris was identified along the shoreline and removed. The debris. consisted of concrete 
pieces of various sizes, metal rebar, metal wiring, other metal parts, brick, and wood. Riprap, 
consisting of large pieces of concrete, rebar, and wood,. remains • along a large portion of the 
shoreline to prevent erosion. 

Revised Parceli:E RI Report 4-194 BAI.5106.0005.0007 

• 

• 

• 



• 

Intertidal wetlands are located along the Parcel E shoreline (Tetra Tech 2003c). Vegetation 
observed in the tidal wetlands includes halophytic plant species typically associated with tidal 
salt or nontidal salt marshes, such as saltgrass and pickleweed. Except for the ice plant 
(Carpobrotus edulis), little vegetation was observed along the Parcel E shoreline (Tetra Tech 
2003c). Invertebrates, birds, and mammals also were observed to live or forage along the 
shoreline (PRC 1996c; Tetra Tech and LFR 2000a). 

In 2005, the Navy issued a TCRA for removing metal debris and radiological sources and/or 
contamination from the metal debris reef area within IR site IR-02 Southeast in Redevelopment 
Block EOS-3 at Parcel E, and extending south to the shoreline. The metal debris reef area covers 
1.2 acres at IR-02 Southeast (see Figure 2-4). The area contains a reef composed of about 
8,500 cubic yards of concrete debris, metal scrap, and metal slag. Slag and debris extend to 
about 12 feet bgs. Site characterization activities found elevated levels of cesium-137 and 

r, . 

radium-226 as well as non-radioactive chemicals (metals, PCBs, and pesticides). The reef was 
formed from refuse and metal debris from a metal foundry . (Building 241 ), smelter 
(Building 408), and the adjacent open bum disposal area. The open bum disposal area was used 
by the Navy from 1945 to 1948 to bum domestic garbage and refuse, including metal debris 
(Tetra Tech, LFR, and U&A 1997). The Navy completed the TCRA at the metal debris reef in 
2006. A detailed description of actions that have been taken under the TCRA is presented in the 
Final Removal Action· Completion Report (TtECI 2007b ). The TCRA completed at the metal 
debris reef is discussed in Section 4.3.11.1.1 as part of Redevelopment Block EOS-3, IR-02 
Southeast. 

4.3.14.2 Geology and Hydrogeology of Parcel E Shoreline 

This section briefly discusses the geological and hydrogeological features beneath the Parcel E 
shoreline. A full description of geology and hydrogeology at Parcel E is presented · m 
Sections 3.4 and 3.5, respectively. '-

The shallow geology consists of Artificial Fill, similar to the adjacent onshore areas .. Aerial 
· photographs indicated that filling of the Bay began in the late 193 Os and that Artificial Fill was 

placed on native bay sediments. The Artificial Fill used to fill in the Bay may contain 
serpentinite bedrock, excavated Bay Mud, sands, gravels, construction debris, industrial debris, 
and sandblast_waste (Tetra Tech, LFR, and U&A 1997). 

Groundwater is present in the A-aquifer, B-aquifer, and bedrock water-bearing zone at Parcel E 
(Tetra Tech, LFR, and U&A 1997). The A-aquifer consists primarily of saturated Artificial Fill. 
Groundwater is present in the A-aquifer from 1 to 15 feet bgs, and water levels are generally 
higher during the wet season (winter and spring). Detailed information about groundwater in 
Parcel E is presented in the "Final Parcel E Groundwater Summary Report for the Phase III 
Groundwater Data Gaps Investigation" (Tetra Tech 2003b) and in Section 3.5 . 
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4.3.14.3 Nature and Extent of Chemicals in Sediment 

This section summarizes the evaluation of the nature and extent of chemicals in sediment at the 
Parcel E shoreline. Details of the evaluation of the nature and extent of chemicals in sediment 
along the shoreline are presented in Appendix G. . 

Figure 2-3 shows the locations where sediment samples were collected from the Parcel E 
shoreline. Tables 2 and 3 of Appendix G present the calibrated field data and laboratory data 
that were screened against sediment screening criteria. The primary objective of the screening 
criteria developed for the shoreline sediments was to delineate the release of chemicals resulting 
from site activAies that could be a source of contamination to sediments in the adjacent Parcel F 
(offshore). Any shoreline area that exceeded the Bay ambient sediment concentrations was 
identified as J potential source area. Tables 4.3.14-1, 4.3.14-2, and 4.3.14-3 present the 
summary statistics for chemicals that were detected at concentrations exceeding screening 
criteria in Red~velopment Blocks EOS-1, EOS-2, ·and EOS-3. 

Copper, lead, ftnd PCBs were present at concentrations considered to be a potential source of 
contamination ':to Parcel F. Metals and total Aroclors were screened against sediment ambient 
concentrations for the Bay (Water Board 1998, 2003). Results of the screening process are 
described beloi¥. 

Metals 

Metals concentrations at most locations along the shoreline exceeded ambient concentrations for 
bay sediments!: Specifically, concentrations of copper and lead exceeded the ambient sediment 
concentrations (68.1 mg/kg for copper and 43.2 mg/kg for lead) (Water Board 1998) in all areas. 
The highest cqpper and lead concentrations in sediments were found in IR-02 Southeast. As a 
result, all locations along the Parcel E shoreline are considered to be a potential source of 
contamination to Parcel F. 

Polychlorinated Biphenyls 

Concentrations of PCBs exceeded the nearshore ambient concentration of 0.20 mg/kg 
(Water Board 2003) in most locations along the entire Parcel E shoreline. The highest PCB 
concentrations1 in sediments were found in IR-02 Southeast. As a result, the locations along the. 
Parcel E shoreline are considered to be a potential source of contamination to Parcel F. ' 
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List Chemical in 
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No 
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Stop: Do Not 
Evaluate Further 

Stop: Do Not 
Evaluate Further 

Evaluate Chemicals Further Using Professional Judgment by Considering the Following Factors: 
• Maximum Detected Concentration Exceeds Screening Criteria 
• Frequency of Detection 
• Number of Detections Exceeding Criteria Based on Designated Reuse 
• Number of Detections Exceeding HPALs (for metals only) 
• PQL Exceeding Criteria Based on Designated Reuse (for SVOCs only) 
• Maximum Detected Concentration Exceeds Industrial Screening Criteria for Industrial, 

Maritime/Industrial, and Open Space Redevelopment Blocks 

Notes: 

• Greatest Distribution for Collocated Chemicals 
• Compare TTPH data with TPH criterion 

Evaluate Spatial Trends of 
Selected Chemicals 

Determine Approximate Lateral 
Extent of Selected Chemicals in Soil 

1. Designated reuse are industrial or residential. 
2. If no residential or Industrial criterion exists for a chemical 

(such as calcium), then that chemical was not evaluated 
further. 

The approach above only applies to the evaluation of nature and 
extent of chemicals in soil. All chemicals were included in the 
Human Health Risk Assessment (see Appendix I). 

No Not Evaluated 
Further for 

Spatial Trends 

■ 
Hunters Point Shipyard, San Francisco, California 

Department of the Navy, BRAC PMO West, San Diego, CA 

FIGURE 4-1 

NATURE AND EXTENT APPROACH 
FOR CHEMICALS IN SOIL 
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Yes 

List Chemical in 
Redevelopment Block 

Summary Statistics Table 

Yes 

No 

No 

Stop: Do Not 
Evaluate Further 

Stop: Do Not 
Evaluate Further 

Evaluate Chemicals Further Using Professional Judgment by Considering the Following Factors: 
• Frequency of Detection 
• Number of Detections Exceeding Appropriate Screening Criteria 
• Date of Most Recent Detection and Temporal Trends 

Not Evaluated 
Further for Extent 

"';---------.t of Chemical in 

Notes: 

Yes 

Determine Extent of Selected 
Chemicals in Groundwater on a 

Parcel-Wide Basis 

1. Parcel E screening criteria for A-aquifer: 

• Human Health Criteria: Vapor intrusion criteria 
• Ecological Criteria: Surface water criteria, or HGALs 

if higher than surface water criteria 

Parcel E screening criteria for B-aquifer: 
• Human Health Criteria: Domestic use criteria and MCLs, or 

HGALs if higher than other human health criteria 
• Ecological Criteria: Surface water criteria , or HGALs 

if higher than surface water criteria 

The approach above only applies to the evaluation of nature and 
extent of chemicals in groundwater. All chemicals were included in 
the Human Health Risk Assessment (see Appendix I). 

No Groundwater 

Hunters Point Shipyard, San Francisco, California 

Department of the Navy, BRAC PMO West, San Diego, CA 

FIGURE 4-2 
NATURE AND EXTENT APPROACH 

FOR CHEMICALS IN GROUNDWATER 

Revised Remedial Investigation Report for Parcel E 



CAA· 

IR36 

~ 
IR-0 NORTH P 

r lR W37 Rl 

:2MW1~ 
IR02MWB-3 IR02MW 

1--.-IR02MW 

IR-02 CENT 
IR02MWB-2 

R02MW14;~3 _____ _ IR02MW II~ _
1 

' 

S)f2{ P(jifLJ{CISCO <B}l rt 

IR03MW370A 

IR03MW226A 

400 0 400 

Scale in Feet 

2008--01-29 V:\Hunters Point\Projects\Parcel_E_RnGW Plumes\New Plume Figures\Fig 4-3-Metals_Plume.mxd BAI-SD Parveen Kumar 

. CJ QD 
c;J~~ 10 

0 

02A • 
• fl) • 

IR 

IR 

IR02MW173A IR02 IRO 

IR03MW369A IR 

0 

c::3 
PAR 
~ 

◊ 0 

Metal Results in A-Aquifer 

• Result Exceeding Screening Criteria 

• Result Below Screening Criteria 

0 Nondetected Result Below Screening Criteria 

~:•::, Copper Plume Contour of 28.04 µg/L 

~:·::, Lead Plume Contour of 14.44 µg/L 

~:·.~. Nickel Plume Contour of 96.48 µg/L 

Zinc Plume Contour of 75.68 µg/L 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

[::-J Triple A Site 

D Parcel E Boundary 

D Other HPS Parcels 

D IR Site Boundary 

LJ Existing Building 

Non-Navy Property 

Parcel E Redevelopment Blocks 

Industrial 

D Maritime-Industrial 

0 MixedUse 

OopenSpace 

Research and Development 

Notes: 
1) Results shown represent the maximum concentration of the last 
two quarters in the RI data set through December 2004 
(see Section 4.1.2.3). 
2) IR-52, the railroad right-Of-way, is not shown in its entirety 
In order to better display more detailed information for the 
remainder of Parcel E. 
3) Refer to Table 4-3 for a summary of metals detected at 
concentrations above criteria. 

Chemical Screen/no Criterion Value funn I 

Copper HGAL 28.04 
Lead 
Nickel 
Zinc 

µg/L 
HGAL 
HPS 
IR 
TPH 

HGAL 14.44 
HGAL 96.48 
HGAL 75.68 

Microgram per liter 
Hunters point groundwater ambient level 
Hunters Point Shipyard 
Installation Restoration 
Total petroieum hydrocarbons 

■ Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, Californi 

FIGURE 4-3 

SELECTED METAL CONCENTRATIONS 
IN A-AQUIFER GROUNDWATER 

Revised Remedial Investigation Report for Parcel E 



400 

IR04MW36A 

IR01 MW367 A e 
3 0 

p ARCE L E - 2 IR04MW40A---k\ 6 
----~ MW09A 

0 

IR02MWB-3 

SW P<R_fl1fCISCO <BJI'Y 

0 400 

Scale in Feet 

Triple A ___....e 

IR04MW13A- -,...n--4a· IR: 2MW21 

IR02MWB-2 

W74A 

SM 

EL E 
05MW73 

93A 

298A IR39MW3 

IR13M 

1-a,-JR02M 

• 1 
IR-02 CENT 

R02MW17:'_ 72_ ___ -~~~~~-~~ 

IR03MW226A 

2008-01-26 V:\Hunters Point\Projects\Parcel_E_R~GW Plumes\New Plume Figures\Fig 4-4-VOCs_Plume.mxd BAI-SD Parveen Kumar 

IR03MW369A 

IR02MW173A 

IR03MW342A 

◊ 0 

VOC Results in A-Aquifer 

• Result Exceeding Screening Criteria 

• Result Below Screening Criteria 

0 Nondetected Result Exceeding Screening Criteria 

0 Nondetected Result Below Screening Criteria 

,;::~. 1,1-Dichloroethane Plume Contour of 6.5 µg/L 

.;::!, Tetrachloroethene Plume Contour of 0.54 µg/L 

(::!, Trichloroethane Plume Contour of 2.88 µg/L 

(::!, Benzene Plume Contour of 0.37 µg/L 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

c_-_-=_j Triple A Site 

D Parcel E Boundary 

D Other HPS Parcels 

D IR Site Boundary 

D Existing Building 

Non-Navy Property 

Parcel E Redevelopment Blocks 

Industrial 

D Maritime-Industrial 

0 MixedUse 

DopenSpace 

Research and Development 

Notes: 
1) Results shown represent the maximum concentration of the last 
two quarters in the RI data set through December 2004 
(see Section 4.1.2.3). 
2) R-52. the railroad right-of-way, is not shown in its entirety in 
order to better display more detailed information for the remainder 
of Parcel E. 
3) Refer to Table 4-4 fo, a summary of voes detected at 
concentrations above criteria. 

Chemical 
1, 1-Dichloroethane 

Benzene 
Chlorofo,m 

Naphthalene 
Tetrachloroethene 

Trichloroethene 

Screenlna Crlterlan 
Residential Screening Criterion 
Residential Screening Criterion 
Residential Screening Criterion 
Residential Screening Criterion 
Residential Screening Criterion 
Residential Screening Criterion 

µg/L Microgram per liter 
HPS Hunters Point Shipyard 
IR Installation Resto,ation 
TPH Total petroleum hydrocarllon 
voe Volatile organic chemical 

6.5 
0.37 
0.7 
3.6 

0.54 
2.88 

Ill Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
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FIGURE 4-4 
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Pesticide and PCB Results in A-Aquifer 

• Result Exceeding Screening Criteria 

• Result Below Screening Criteria 

O Nondetected Result Exceeding Screening Criteria 

:·••:. Arocior-1254 Plume Contour of 0.03 µg/L -··· 
- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

! :_--: J Triple A Site 

D Parcel E Boundary 

c:J Other HPS Parcels 

LJ IR Site Boundary 

LJ Existing Building 

Non-Navy Property 

Parcel E Redevelopment Blocks 

Industrial 

D Maritime-Industrial 

0 MixedUse 

OopenSpace 

Research and Development 

Notes: 
1) Results shown represent the maximum concentration of the last 
two quarters in the RI data set through December 2004 {see section 4.1.2.3). 
2) IR-52, the railroad right-of-way, is not shown in its entirety 
in order to better display more detailed information for the 
remainder of Parcel E. 
3) Refer to Table 4-5 for a summary of selected pesticides and 
PCBs detected at concentrations above criteria. 

Chem/cal Screenln Criterion 
Aroclor-1254 Surface Water Criterion 

Gamma Chlordane Surface Water Criterion 
He tachlor E xide Surface Water Criterion 

µg/L Microgram per liter 
HPS Hunters Point Shipyard 
IR Installation Restoration 
PCB Polychlomiated biphenyt 
TPH Total petroieum hydrocarbon 

Value 
0.03 

0.004 
0.0036 

■ Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, Californi 
U.S. Department of the Na , BRAC PMO West., San Die o, California 

FIGURE 4-5 

SELECTED PESTICIDE AND PCB 
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GROUNDWATER 
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Total TPH Results in A-Aquifer 

• Result Exceeding TTPH Criteria 

• Result Not Exceeding TTPH Criteria 

0 Nondetected Result Exceeding TTPH Criteria 

0 Nondetected Result Not Exceeding TTPH Criteria 

• Wells Containing Free Product.? 0.1 inch thick 

~-.-:~. Area with Concentrations Exceeding TTPH Criteria 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

~-."J Triple A Site 

D Parcel E Boundary 

D Other HPS Parcels 

D IR Site Boundary 

D Existing Building 

Non-Navy Property 

Parcel E Redevelopment Blocks 

Industrial 

D Maritime-Industrial 

D MixedUse 

Oopen Space 
Research and Development 

Notes: 
1) TTPH is the sum of TPH in gasoline, diesel, and motor oil ranges. 
TTPH groundwater criteria in µg/l. are based on distlWlCB from the 
shoreline in feet as follows: 

eet 
50-100 feet 

100-150 feet 
150-200 feet 
200-250 feet 

ater than 250 feet 

2,100 
4,800 
9,500 
16,000 
20,000 

2) Results shown represent the maximum concentration of the last 
two quarters in the RI data set through December 2004 (see Section 4.1 .2.3). 
3) IR-52, the railroad right-Of-way, is not shown in ijs entirety in order 
to better display more detailed information for the remainder of 
Parcel E. 
4) Refer to Table~ for a summary ofTPH detected at 
concentrations above criteria. 

IR02MW173A 
(4,180.0 µg/L) 5130/1996 
(6,600.0 µg/L) 3/26/1996 

µg/l. Microgram per lijer 
HPS Hunters Point Shipyard 
IR Installation Restoration 

Well ID, Concentration in µg/L and 
Date for Samples Collected in Last 
Two Most Recent Sampling Events 

TPH Total petroleum hydrocarbon 
TTPH Total total petroleum hydrocarbon 

Hunters Point Shipyard, San Francisco, Californi 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 

FIGURE 4-6 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 nmes 

• • 
Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 nmes 
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Point ID Anolyt• Depth Depth Screening / 
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IR368033 ARSENIC 50.9 11.1 HPAL 1.75 1.75 
IR368072 ARSENIC 105 11.1 HPAL 1.25 1.25 9.5 
IR368162 ARSENIC 28 11 .1 HPAL 1 2 
IR368162 ARSENIC 21 11.1 HPAL 2 10 
IR368219 ARSENIC 130 11.1 HPAL 2 11 .7 
IR368220 ARSENIC 88 11.1 HPAL 1 2 7.9 
IR368220 ARSENIC 50 11.1 HPAL 2 10 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 
O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 

• Removed AST 

D Redevelopment Block 318/36 Boundary 

D IR Site Boundary 
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D Existing Building 

:: : : : j Demolished Building 

c: J Triple A Site 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

== Rail Line 
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Notes: 
See Appendix C tables for summary of all soil results. 

AST Aboveground storage tank 
bgs Below ground surface 
ft feet 
HPAL Hunters Point ambient level 
HPS Hunters Point Shipyard 
IR Installation Restoration 
mg/kg Milligram per kilogram 
TPH Total petroleum hydrocarbon 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 
O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 1 0 nmes 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 nmes 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 nmes 

- Detected Result Exceeding Screening Criteria 
by More than 50 nmes 

A Removed AST 

Redevelopment Block 31B/36 Boundary 

D IR Site Boundary 

t::J Other HPS Parcels 

D Existing Building 

:::::J Demolished Building 

L-: J Triple A Site 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 
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Notes: 
See Appendix C tables for summary of all soil results. 

AST Aboveground storage tank 
bgs Below ground surface 
ft feet 
HPAL Hunters Point ambient level 
HPS Hunters Point Shipyard 
IR Installation Restoration 
mg/kg Milligram per kilogram 
voe Volatile organic compound 
TPH Total petroleum hydrocarbon 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 

A Removed AST 

Redevelopment Block 318/36 Boundary 
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Notes: 
See Appendix C tables for summary of all soil results. 
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Notes: 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block 40 based on the boundaries of the 
HHRAgrids associated with Redevelopment Block 40. 
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■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 
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Notes: 
Soil borings shown on this figure are included in the data set 
for Redevelopment Block 40 based on the boundaries of the 
HHRA grids associated with Redevelopment Block 40. 
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■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 
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Notes: 
Soil borings shown on this figure are included in the data set 
for Redevelopment Block 40 based on the boundaries of the 
HHRA grids associated with Redevelopment Block 40. 
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Notes: 
Soil borings shown on this figure are included in the data set 
for Redevelopment Block 40 based on the boundaries of the 
HHRA grids associated with Redevelopment Block 40. 
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IR36B062 LEAD 1,510 800 Industrial 6.25 6.25 
IR36B063 ARSENIC 31 .2 11 .1 HPAL 6.25 6.25 
IR36B089 ARSENIC 12.1 11.1 HPAL 3.75 3.75 
IR36B138 ARSENIC 11 .8 11 .1 HPAL 9.5 10 
IR36B148 ARSENIC 244 11 .1 HPAL 0 2 
IR36B149 ARSENIC 11 .9 11.1 HPAL 2 10 
IR36B175 ARSENIC 15 11.1 HPAL 1 2 
IR36B181 ARSENIC 15 11 .1 HPAL 2 10 
IR36B185 ARSENIC 12 11 .1 HPAL 2 10 
IR36B189 ARSENIC 12 11 .1 HPAL 2 10 
IR36B193 ARSENIC 19 11 .1 HPAL 2 10 
IR36B198 ARSENIC 16 11 .1 HPAL 2 
IR36B199 ARSENIC 27 11.1 HPAL 2 
IR36B207 ARSENIC 13 11 .1 HPAL 2 

ARSENIC 29 11 .1 HPAL 2 10 
ARSENIC 13 11 .1 HPAL 2 10 
ARSENIC 14 11 .1 HPAL 2 10 
ARSENIC 11 .9 11 .1 HPAL 1.75 1.75 

PA36B023 ARSENIC 11 .4 11 .1 HPAL 1.75 1.75 
PA36MW06A ARSENIC 12.6 11.1 HPAL 4.25 4.25 
PA36MW06A ARSENIC 11 .7 11 .1 HPAL 6.25 6.25 

Reautt/ 
Scl"Hnlng 
Criterion 

1.0 

1 
8.1 

.0 

1 8 

15.1 

u 
2.8 

22.0 

u 
1.4 

1 1 
1 1 
1.7 

1' 
2.4 
1.2 

u 
1 2 
1.J 

1 
1. 

• , 
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}Ali ~ FE

0
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\ ~ ~~-0 
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otes: 
ee Appendix C tables for summary of all soil results. 

oil borings shown on this figure are included in the data set 
or Redevelopment Block 43 based on the boundaries of the 
HRA grids associated with Redevelopment Block 43 . 

ST Aboveground storage tank 
Below ground surface 
Feet 
Human health risk assessment 
Hunters Point ambient level 
Hunters Point Shipyard 
Installation Restoration 
Milligram per kilogram 
Total petroleum hydrocarbon 
Under round stora e tank 

, . 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

0 Nondetects Exceeding Screening Criteria 

• Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

• Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times • Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times -Detected Result Exceeding Screening Criteria 
by More than 50 Times 

• Existing AST 

• Removed AST 

• Removed UST 

D Redevelopment Block 43 Boundary 

D IR Site Boundary 

D Other HPS Parcels 

[~.'~.'J Triple A Site 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

D Existing Building 

L ...... Demolished Building 

- Rail Line 

Road 

Ill Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 

FIGURE 4.3.5-2 
METALS CONCENTRATIONS IN SOIL 

(0 TO 10 FEET BGS) 
REDEVELOPMENTBLOCK43 



PARCEL 

-5 

IR-02 NORTHWEST 

g 
IR-02 CENTRAL 

Point ID Analyto 

1263-10 NAPHTHALENE 

RNult Top Dopth 
Bottom RH<llt/ 

'\ Dopth Scrffnlng 
(mg/kg) (llbgs) 

(II bg•) Crttarlon 

15 4.7 Industrial 10 10 3.> I 
12612-10 BENZENE 0.68 0.39 Industrial 10 10 I 
1286-10 BENZENE 0.4 0.39 Industrial 10 10 10 
IR05MW85A NAPHTHALENE 11 4.7 Industrial 3.25 3.25 23 
IR05MW85A NAPHTHALENE 4.8 4.7 Industrial 6.25 6.25 
IR39801 3 BENZENE 
IR398043 BENZENE 
IR398043 NAPHTHALENE 

2.5 0.39 Industrial 6.25 6.25 B.4 ·- ·-·-·- ·-·-·-·-·- ·- ·-·- ·-·-·- ·- ·- ·-·- ·-·- ·-·-· - ·1 19 0.39 Industrial 4 4 48.7 i 
42 4.7 Industrial 4 4 8.9 TrtpleAIO• i ti 

i 
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otes: 
ee Appendix C tables for summary of all soil results. 

oil borings shown on this figure are included in the data set 
or Redevelopment Block 43 based on the boundaries of the . 
HRA grids associated with Redevelopment Block 43. 

ST Aboveground storage tank 
Below ground surface 
Feet 
Human health risk assessment 
Hunters Point Shipyard 
Installation Restoration 
Milligram per kilogram 
Total petroleum hydrocarbon 
Underground storage tank 
Volatile or anic com und 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 nmes 

• • -
Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 nmes 

Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 nmes 

Detected Result Exceeding Screening Criteria 
by More than 50 nmes 

Existing AST 

Removed AST 

Removed UST 

D Redevelopment Block 43 Boundary 

D IR Site Boundary 

D Other HPS Parcels 

c:.-:.J Triple A Site 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

D Existing Building 

t .. .. Demolished Building 

- Rail line 

Road 

lill Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 

FIGURE 4.3.5-3 
voe CONCENTRATIONS IN SOIL 

(0 TO 10 FEET BGS) 
REDEVELOPMENT BLOCK 43 

Revised Remedial Investigation Report for Parcel E 



PARCEL 

• 
IR-02 NORTHWEST 

'·,.,. 

' ·, .,.,.,.,., 

·, 
T,.._AIKe , 

" ,.,. 
; 

.,' , 

'/ 
T-~" .,· 

Results Exeeedln Sereenln 

...... Scnonlng e,,..... p .... I) ......... (mg/kg) (mg/kg) 

IR058044 BENZO(A)PYRENE 0.2 o. 18 InrustriaI 
IR05B045 BENZO(A)PYRENE 0.2 0.18 Industrial 
IR05MW85A BENZO(A)PYRENE 0.31 0.18 Industrial 
IR138001 BENZO(A)PYRENE 0.41 0.18 Industrial 
IR13B017 BENZO(A)PYRENE 0.32 0.18 lnrustrial 
IR13B020 BENZO(A)PYRENE 0.75 0.18 lnruslrial 
IR13B020 BENZO(B)FLUORANTHENE 3.6 1.8 Industrial 
IR13B023 BENZO(A)ANTHRACENE 5.7 1.8 lnrustrial 
IR13B023 BENZO(A)PYRENE 2.2 0.18 Industrial 
IR13B023 BENZO(B)FLUORANTHENE 5.2 1.8 Industrial 
IR13MW11A BENZO(A)PYRENE 0.19 0.18 Industrial 
IR36B053 BENZO(A)PYRENE 0.52 0.18 lnrustrial 
IR36B062 BENZO(A)PYRENE 0.78 0.18 lnrustrial 
IR36B063 BENZO(B)FLUORANTHENE 1.9 1.8 lnrustrial 
IR368064 BENZO(A)PYRENE 0.22 0.18 Industrial 
IR368094 BENZO(A)PYRENE 0.21 0.18 Industrial 
IR36B108 BENZO(A)PYRENE 0.38 0.18 Industrial 
IR36B110 BENZO(A)PYRENE 0.23 0.18 lnruslrial 
IR36B138 BENZO(A)PYRENE 0.19 0.18 lnduslrial 
IR36B1'8 BENZO(A)PYRENE 0.21 0.18 Industrial 
IR36B202 BENZO(A)PYRENE 0.22 0.18 lnduslrial 
IR36B208 BENZO(A)PYRENE 2.4 0.18 lnduslrial 
IR39B009 BENZO(A)PYRENE 0.36 0.18 Industrial 
IR39B010 BENZO(A)PYRENE 0.3 0.18 lnduslrial 
IR39B030 BENZO(A)PYRENE 0.41 0.18 lnduslrial 
IR398044 BENZO(A YRENE 0.19 0. 18 lnduslrial 

I 

Top llottom 
Depth Depth 

(ftbga) (ftbga) 

1.75 1.75 
3.75 3.75 
6.25 8.25 
6.25 6.25 

2 
2 
2 
2 
2 
2 

4.25 4.25 
6.25 6.25 
6.25 8.25 
6.25 8.25 
6.25 8.25 
1.25 1.25 
1.25 1.25 
1.25 1.25 
0.5 
0 2 

2 
2 

1.25 1.25 
1.25 1.25 

2 2.5 
2 

RHUM/ 
Scnenlng 
e_,.. 

11 
1, 

1 
2. 

3. 
12.2 
21 
1.1 
2.t 
,.2 
11 
1.2 
1.2 
2.1 
1 l 
1.1 
1.7 

13.3 

2 

e lR05B044 

IR-02 CENTRAL 
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oles: 
ee Appendix C tables for summary of all soil results. 

oil borings shown on this figure are included in the data set 
or Redevelopment Block 43 based on the boundaries of the 
HRA grids associated with Redevelopment Block 43. 

ST Aboveground storage tank 
Below ground surface 
Feet 
Human health risk assessment 
Hunters Point Shipyard 
Installation Restoration 
Milligram per kilogram 
Semivolatile organic compound 
Total petroleum hydrocarbon 
Unde round stora e tank 

.-· ·. 

Soil Results From O to 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

0 Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 

• Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 nmes 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 nmes • Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 nmes -Detected Result Exceeding Screening Criteria 
by More than 50 nmes 

... Existing AST 

... Removed AST 

• Removed UST 

D Redevelopment Block 43 Boundary 

D IR Site Boundary 

c::J Other HPS Parcels 

L:.':.'J Triple A Site 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

CJ Existing Building 

t . . ; Demolished Building 

- Rail line 

Road 

■ Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 

FIGURE 4.3.5-4 

SVOC CONCENTRATIONS IN SOIL 
(0 TO 10 FEET BGS) 

REDEVELOPMENT BLOCK 43 



PARCEL 

RHult 
Point ID Anlllyt• (mg/kg) 

TTPH 12,790 3,500 lndustnal 
TTPH 7,450 3,500 Industrial 
TTPH 11 ,870 3,500 Industrial 
TTPH 6,780 3,500 Industrial 
TTPH 12,060 3,500 Industrial 

1961-10 TTPH 10,250 3,500 Industrial 
19W1-8 TTPH 21 ,081 3,500 Industrial 

... 19W2-4 TTPH 6,001 3,500 Industrial 
19W3-6 TTPH 24,850 3,500 Industrial 
19W4-4 TTPH 8,501 3,500 Industrial 
8AW39-4 TTPH 4,500 3,500 Industrial 
8AW42-8 TTPH 7,809 3,500 Industrial 
9AW12-8 TTPH 4,071 3,500 Industrial 

TTPH 3,700 3,500 Industrial 
TTPH 16,567 3,500 Industrial 

IR05B090 AROCLOR-1260 6.8 1 Industrial 
IR058094 AROCLOR-1260 14 1 Industrial 

, IR05B094 AROCLOR-1260 16 1 Industrial 
IR058095 AROCLOR-1260 1.4 1 Industrial 
IR05B098 TTPH 4,900 3,500 Industrial 
IR05B104 AROCLOR-1260 6.8 1 Industrial 

• IR05B105 AROCLOR-1260 1.3 1 Industrial 
I 

IR05B105 TTPH 5,000 3,500 Industrial 
IR36B037 TTPH 13,000 3,500 Industrial 
IR36B053 TTPH 10,000 3,500 Industrial 
IR36B055 TTPH 9,100 3,500 Industrial 
IR36B058 TTPH 4,100 3,500 Industrial 
IR36B064 TTPH 5,000 3,500 Industrial 
IR36B096 TTPH 48,000 3,500 Industrial 

IR36B107 TTPH 4,400 3,500 Industrial 

IR36B111 TTPH 4,000 3,500 Industrial 

IR36B133 TTPH 5,510 3,500 Industrial 

IR36B147 TTPH 31,600 3,500 Industrial 

IR36B180 AROCLOR-1260 2.3 1 Industrial 

IR36B225 TTPH 10,906 3,500 Industrial 

IR36B226 TTPH 7,219 3,500 Industrial 

IR36GB147C TTPH 86,200 3,500 Industrial 

IR36GB147C TTPH 6,200 3,500 Industrial 

IR36GB147C TTPH 13,480 3,500 Industrial 

IR36GB147E1A TTPH 16,310 3,500 Industrial 

IR36GB147W1A TTPH 7,950 3,500 Industrial 

R39B008 TTPH 3,901 3,500 Industrial 

IR39B025 TTPH 3,802 3,500 Industrial 

IR39B043 TTPH 12,300 3,500 Industrial 

IR39B047 TTPH 19,010 3,500 Industrial 

IR39B049 TTPH 9,600 3,500 Industrial 

S709GB01 N4A TTPH 11 ,110 3,500 Industrial 

Triple A Site 
3 

Top Bottom 
Depth Depth 

(ftbga) (ftbga) 

8 8 
8 8 
8 8 
3 3 
8 8 
10 10 
8 8 
4 4 
6 6 
4 4 
4 4 
8 8 
8 8 
6 6 
6 6 
0 2 
0 2 
2 10 
0 2 
2 10 
0 2 
0 2 
0 2 
1 1 
6 6 
6 6 

1 1 

2 2 

5 6 

6 7 

1 2 

2 10 

2 10 

10 10 

6 6 

8 8 

8 8 

8 9 

2 2 

2 2 

2 10 

2 10 

1 2 

8 8 

I 
IR05B094 / 

■ IR05B098 -' ■: 

4 3. 

RHutt/ 
ScrNnlng 
Criterion 

37 

34 
19 
34 
29 
1.0 
1 
7.1 

4 , 
, . 
4 

1.8 
14.0 
16.0 

" , 
6.1 
1 3 
1.4 
]7 

29 
2 

, 4 

13.7 

1 

9.0 

2 

2 
24.6 

1 

I R-02 CENTRAL / .. 
/' / .. .. 

I .. .. .... ... ,• 

• 
47 

23 
, 1 

11 

3 

5.4 
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otes: 
5 ee Appendix C tables for summary of all soil results. 

oil borings shown on this figure are included in the data set 
or Redevelopment Block 43 based on the boundaries of the 
HRA grids associated with Redevelopment 81ock 43. 
ST Aboveground storage tank 

Below ground surface 
Feet 
Human health risk assessment 
Hunters Point Shipyard 
Installation Restoration 
Milligram per kilogram 
Polychlorinated biphenyl 
Total petroleum hydrocarbon 
Underground storage tank 
Total total etroleum h drocarbon 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• 
• 
• • -

Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 

Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 nmes 

Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 nmes 

Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 nmes 

Detected Result Exceeding Screening Criteria 
by More than 50 nmes 
Existing AST 

.a. Removed AST 

Removed UST 

Redevelopment Block 43 Boundary 

D IR Site Boundary 

t:] Other HPS Parcels 

r_-:::J Triple A Site 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

D Existing Building 

~-_-__ _-- ·j Demolished Building 

■ Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 

FIGURE 4.3.5-5 
PCB and TPH 

CONCENTRATIONS IN SOIL 
(0 TO 10 FEET BGS) 

REDEVELOPMENT BLOCK 43 
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Groundwater Sampling Locations in A-Aquifer 

~ Monitoring Well in A-Aquifer 

.&. Existing AST 

.&. Removed AST 

e Removed UST 

D Redevelopment Block 43 Boundary 

D IR Site Boundary 

c::I Other HPS Parcels c:] Triple A Site 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

D Existing Building 

:~ ~ ~ ~] Demolished Building 

= Rail Line 

- Road 

Notes: 

AST 
HPS 
IR 
TPH 
UST 

Aboveground storage tank 
Hunters Point Shipyard 
Installation Restoration 
Total petroleum hydrocarbon 
Underground storage tank 

200 0 

Scale in Feet 

200 

■ Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 

FIGURE 4.3.5-6 

GROUNDWATER SAMPLING LOCATIONS 
IN A-AQUIFER AT 

REDEVELOPMENT BLOCK 43 s-:;_s . Revised Remedial Investigation Report for Parcel E 
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Point ID 

IR02B108A 
IR02B252A 
IR02B290 
IR02B290 
IR02B390 

■ 

IR-03 

Results Exceedln Screenln Criteria 

Result ScrNnlng Crllllrla Top Depth 
Analylll (mg/kg) (mg/kg) (flbgs) 

ARSENIC 42.9 111 HPAL 625 
LEAD 1,240 800 lndusbial 3.75 
LEAD 1,220 800 lndusbial 6.25 
ARSENIC 12 11 .1 HPAL 6.25 
ARSENIC 14 11 .1 HPAL 1.75 
ARSENIC 12.8 11 .1 HPAL 8.75 
ARSENIC 14 11 .1 HPAL 1 
ARSENIC 13 11 .1 HPAL 2 
ARSENIC 15 11 .1 HPAL 1 
ARSENIC 16 11 .1 HPAL 1 
ARSENIC 12 11 .1 HPAL 0.8 
ARSENIC 23 11 .1 HPAL 
ARSENIC 32 11.1 HPAL 2.5 
ARSENIC 12 11 .1 HPAL 1 
ARSENIC 14 11 .1 HPAL 2 
ARSENIC 17.6 11 .1 HPAL 6.05 
LEAD 1,150 800 lndusbial 6.05 
VANADIUM 3,570 2.000 lndusbial 6.05 

ARSENIC 11 .9 11.1 HPAL 1.75 

ARSENIC 13 11.1 HPAL 2.25 

LEAD 6,570 800 lndusbial 3.75 

ARSENIC 14.1 11 .1 HPAL 2.75 

11 .2 11 .1 HPAL 

Bottom Result/ 
Depth -nlng 

(flbgs) Criterion 

6.25 
3.75 
6.25 1 5 
6.25 11 
1.75 13 
8.75 12 

2 1.3 
10 1.2 
2 14 
2 1' 

1.8 1 1 
2 2.1 
3 2.9 
2 11 
10 1.3 

6.05 1.6 
6.05 14 
6.05 1.8 
1.75 1.1 

2.25 2 

3.75 8.2 

2.75 1 l 

4.25 1. 

' 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 TI mes 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 TI mes 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 

D Redevelopment Block 44 Boundary 

D IR Site Boundary 

c:J0ther HPS Parcels 

!.:_-:-J Triple A Site 

D Concrete Pad 

D PCB Hotspot Removal Action Area· 

-

IR-0~ Northwest and Central Removal Action 
Area 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

D Existing Building 

:_-_-_-_-j Demolished Building 

== Rail Line 

Road 

200 0 

Scale in Feet 

200 

Ill Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West. San Diego, California 

FIGURE 4.3.6-2 

METALS CONCENTRATIONS IN SOIL 
(0 TO 10 FEET BGS) 

REDEVELOPMENT BLOCK 44 
Revised Remedial Investigation Report for Parcel E 
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IR-03 

Results Exceedln 

RHult 
Point ID Anolyto (mw!<g) 

IR02B108A NAPHTHALENE 12 
IR02B361 NAPHTHALENE 6.9 
IR02B399 1.2.4-TRIMETHYLBENZENE 440 
IR02B399 1,3,5-TRIMETHYLBENZENE 200 
IR02B483 1,2,4-TRJMETHYLBENZENE 1,400 
IR02B483 1,3,5-TRIMETHYLBENZENE 290 
IR02B483 NAPHTHALENE 210 
IR02B518 NAPHTHALENE 

Screenln Criteria 

ScrNningCrtt.ria 
Top Bottom RHutt/ 

(mg/kg) 
Depth Doplh ScrNning 

(ftbgs) (ftbgs) c-
4.7 Industrial 625 6.25 

4.7 lr>OJStrfal 2.75 2.75 

170 lr>OJSlrfal 2.5 2.5 2.1 
70 lr>OJS111al 2.5 2.5 
170 lnduslrfal 8 8 S.2 
70 lr>OJSlrfal 8 8 
4.7 lno;,slrfal 8 8 4-4.7 
4.7 lr>OJSlrfal 4 4 

6.05 6.05 

2.75 2.75 11 

C EL D 
Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

Detected Result Exceeding Screening Criteria 
by More than 50 Times 

Redevelopment Block 44 Boundary 

IR Site Boundary 

Other HPS Parcels 

Triple A Site 

Concrete Pad 

PCB Hotspot Removal Action Area 

-

IR-0~ Northwest and Central Removal Action 
Area 

- TPH Corrective Action Areas Completed in 2004 

,, - Planned TPH Corrective Action Areas 

otes: 
e Appendix C tables for summary of all soil results. 

rings shown on this figure are included in the data set ~ 
development Block 44 based on the boundaries of the 
grids associated with Redevelopment Block 44. 

' *Removal action completed after December 2004. 

ata collected through December 2004 are shown. 
st-2004 removal action area footprints shown are 

or evaluation purposes only. Removed samples and 
nfirmation sample results will be evaluated in the FS . 

Below ground surface 
Feet 

HRA Human health risk assessment /~> ,:'-.' , Hunters Point Shipyard 
A_~1,te / ,> ,:-. Installation Restoration 

17 • : ,' , -, Milligram per kilogram 
'.' :' /, Polychlorinated bipheny1 .... ,,' 

,, .... , 

D Existing Building 

( ___ ~ Demolished Building 

200 0 200 

Scale in Feet 

■ Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 
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(ftbgeJ lftbgel 
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to Screening Criterion 
□ Nondetects Less than Screening Criteria 
O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• • -
Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

Detected Result Exceeding Screening Criteria 
by More than 50 Times 

Redevelopment Block 44 Boundary 

D IR Site Boundary 

c::I Other HPS Parcels 

!.:.:: J Triple A Site 

D Concrete Pad 

D PCB Hotspot Removal Action Area· 

-
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Results Excffdln Scraanl Criteria 

Bcllom RNuNI 
R•euit ScrffnlngCrltitrla Top Depth 

Analyta Depth S.-nl1111 
(mg/kg) (mg/kg) (ft bga) 

(ft Ilg■) Criterion 

AROCLOR-1260 3.6 1 Industrial 0.5 0.5 J. 
TTPH 8,9-40 3,500 Industrial 4 4 

TTPH 12,800 3.500 Industrial 6 6 J7 
TTPH 9,400 3,500 lndust!WI 3 3 z_ 
TTPH 14,035 3,500 Industrial 6 40 
TTPH 5,570 3,500 Industrial 0 16 
TTPH 4,740 3,500 Industrial 3 4 
TTPH 8,700 3,500 Industrial 2 10 
AROCLOR-1248 7.1 1 Industrial 2.5 3 7.1 
AROCLOR-1254 1.3 Industrial 2 
AROCLOR-1260 4.3 1 Industrial 1 2 
TTPH 3,800 3,500 Industrial 3 3 11 

5,687 3,500 Industrial 2 10 11 
14,100 3,500 Industrial 4 4 0 
18,205 3,500 Industrial 4 4 5.2 

TTPH 11 ,000 3,500 Industrial 6 6 J.1 

ALDRIN 0.21 0.15 Industrial 4.75 4.75 " TTPH 17,000 3,500 Industrial 5 5 41 
TTPH 12,000 3,500 Industrial 1 J4 
TTPH 5,600 3,500 Industrial 2 10 u 
AROCLOR-1260 3.9 Industrial 1.25 1.25 JI 

AROCLOR-1260 1.6 Industrial 6.25 6.25 u 
AROCLOR-1260 1.6 Industrial 0 0 t6 

AROCLOR-1254 1.6 Industrial 0 0 

AROCLOR-1260 5.3 Industrial 0 0 5.3 

AROCLOR-1254 33 Industrial 2.75 2.75 33.0 

AROCLOR-1254 1.8 Industrial 8.75 8.75 .I 

AROCLOR-1260 10 Industrial 2.75 2.75 10.0 

1.2 Industrial 2.25 1. 

, , • otes: 
'-\-,' ,', e Appendix C tables for summary of all soil results. 

\ .;_,'. • ii borings shown on this figure are included in the data set 
~' , or Redevelopment Block 44 based on the boundaries of the 
' ::- HRA grids associated with Redevelopment Block 44. 

ala collected through December 2004 are shown. 
st-2004 removal action area footprints sho")'n are 

or evaluation purposes only. Removed samples and 
nfirmation sample results will be evaluated in the FS. 

Below ground surface 
Feasibility study 
Feet 
Human health risk assessment 
Hunters Point Shipyard 
Installation Restoration 
Milligram per kilogram 
Polychlorinated biphenyl 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 
O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 1 0 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 
Redevelopment Block 44 Boundary 

D IR Site Boundary 

c::J Other HPS Parcels 

!"-"! Triple A Site 

D Concrete Pad 

D PCB Hotspot Removal Action Area· 

-

IR-0~ Northwest and Central Removal Action 
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200 0 
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Groundwater Sampling Wells in A-Aquifer 

Redevelopment Block 44 Boundary 
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c::I Other HPS Parcels 
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-

IR-0~ Northwest and Central Removal Action 
Area 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

CJ Existing Building 
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Notes: 

• Removal action completed after December 2004. 

HPS Hunters Point Shipyard 
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PCB Polychlorinated bipheny1 
TPH Total petroleum hydrocarbon 
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PARCEL E-2 

Results ExcNdln ScrNnln Criteria 

"""" lcrM,..CnlHIII 
Top ·-"' - {-) ,...,.0) -{ft ... ) 
- R•utu - --{ft ... ) "'1wion 

IR01TAOIA BENZO(A)AHTHRACENE 1.3 0.37 R- 2 
IR01TAOIA BENZO(A)PYRENE 0.1g 0.037 R•ldentlol 2 21A 
IR01TAOIA BENZO(B)flUORANTHENE 2.5 0.34 R- 2 1., 
IR01TA04A BENZO(K)fllJORANTHENE 0.75 0.34 RN!dentlol 2 2 
IR01TAOIA DIBENZ(A.H)AHTliRACENE 0.1, 0.058R- 2 
IR01TAOIA INOEN0(1,2,3-<:ll)PYRENE o . .s 0.35 R•ldentlol 2 2 
IR04B003 BENZO(A)PYRENE 0.073 0.037 R-I 3.75 3.75 
IR04BOOII BENZO(A)PYRENE 0.04 0.037 RN!d....,I 225 225 
IR04B012 BENZO(A)PYRENE O.IMl:l 0.037 R-I 3.75 3.75 
IR12B028 815(2-ETHYUiEXYl)PHTHALA TE 3.8 1.1 R•ldontlal 
IR12SS08 PENT ACHLOROPHENOL 10 2.8 R- 0 
IR58B021 BENZO(A)PYRENE 0.04 0.037 RN!denllal 1.75 1.75 
IR588037 BENZO(A)PYRENE o.•8 0.037 RN!denllal 1.15 1.15 12., 
IR72B018 BENZO(A)ANTHRACENE 0.37 Reaid-I g_5 10 
IR72B018 BENZO(A)PYRENE 0.81 0.037 RN!denllal g_5 10 11.1 
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IR728038 BENZO(A)PYRENE OIM 0 037 RN!d....,I 0.5 .... 
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otes: 
e Appendix C tables for summary of all soil results. 

ii borings shown on this figure are included in the data set 
or Redevelopment Block 45 based on the boundaries of the 
HRA grids associated with Redevelopment Block 45. 
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Point ll Anolyt9 (ff911u) (IT'Gll<g) (llbgo) 
DepCh Sctoonlng 

(flbgo) c-

IR01TA04A AAOCLOR-1260 0.82 0.21 Residential 2 2 ]t • IR04B011 AAOCLOR-1260 1.4 0.21 Residential 1.75 1.75 6.7 • IR04B012 AROCLOR-1260 1.4 0.21 Residential 1.75 1.75 6.7 ~ 
IR04B012 TTPH 3,520 3,500 Residential 2 2 1. 

IR04B032 AROCLOR-1260 3.3 0.21 Residential 1.75 1.75 15 7 IR12SS02 
IR04B034 AROCLOR-1260 1.1 0.21 Residential 1.75 1.75 5.2 
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IR72B030 AROCLOR-1254 0.18 0.093 Residential 6 6.5 
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.. , 
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e Appendix C tables for summary of all soil results. 

ii borings shown on this figure are included in the data set 
or Redevelopment Block 45 based on the boundaries of the 
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IR-03 (Former Oil eclamation Ponds Area)· · 

Point ID 

IR02B184 
IR02B184 
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IR11B024 
IR11B024 
IR11B033 
IR11B033 
IR11B042 
IR11MW26A 
IR11SS18 
IR11SS22 
IR11SS22 
IR14B008 
IR14B009 
IR14B026 

IR148035 

IR14B050 

IR14B051 

IR15B017 
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IR15B029 

IR15B036 

PA45TA19 

Results Exceedln Screenln Criteria 

Analyto 

ARSENIC 
LEAD 
ARSENIC 
ARSENIC 
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ARSENIC 
LEAD 
ARSENIC 
ARSENIC 
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ARSENIC 
ARSENIC 
ARSENIC 
LEAD 
ARSENIC 
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ARSENIC 

ARSENIC 

ARSENIC 

ARSENIC 

ARSENIC 

ARSENIC 
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LEAD 

ARSENIC 

ARSENIC 

ARSENIC 

ARSENIC 

Result 
(mg/kg) 
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12.1 
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15 
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HPAL 
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HPAL 
HPAL 
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HPAL 
HPAL 
HPAL 

HPAL 

HPAL 

HPAL 

HPAL 

HPAL 

HPAL 
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HPAL 

HPAL 

HPAL 

HPAL 
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1.75 
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0.5 
0.5 
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ee Appendix C tables for summary of all soil results. 

oil borings shown on this figure are included in the data set 
·. or Redevelopment Block EMl-1 based on the boundaries of th 

HRA grids associated with Redevelopment Block EMl-1 . 

ST Aboveground storage tank 
Below ground surface 
Feet 
Human health risk assessment 
Hunters Point ambient level 
Hunters Point Shipyard 
Installation Restoration . . . 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

0 Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

Detected Result Exceeding Screening Criteria 
by More than 1 0 and Less than 20 Times 

Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 
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by More than 50 Times 
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IR-03 (Former Oi Reclamation Ponds Area) 

Point ID 

080354A 

080354A 
080354A 
080354A 

080354A 
IR02B198 
IR02B198 
IR02B198 
IR02B198 

IR02B198 
IR02B198 
IR02B486 
IR02B486 
IR11B008 
IR11B035 

IR11B035 
IR11 B035 

IR11B040 

IR11B045 

IR118046 

IR14B026 

IR14SS02 

IR14SS07 

IR14SS09 

IR15B001 

IR15B002 

158004 

IR15B036 

IR15MW10F 

IR73B011 

IR73B012 

Results Exceedln Screenln Criteria 

Analyte 

BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 

DIBENZ(A.H)ANTHRACENE 
INDEN0(1 ,2,3-CD)PYRENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

DIBENZ(A,H)ANTHRACENE 
INDEN0(1 ,2,3-CD)PYRENE 
BENZO(A)PYRENE 
BENZO(A)PYRENE 
BENZO(A)PYRENE 
BENZO(A)PYRENE 

BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZO(A)PYRENE 

BENZ A PYRENE 

Rnult SctNnlng Criteria 
(mg/l<g) (mg/kg) 

4.8 0.18 lnduslnal 

9.4 1.8 Industrial 

2.3 1.8 Industrial 
0.29 Industrial 

2.8 1.8 Industrial 
4.7 1.8 Industrial 
0.4 0.18 lnduslrial 
3.9 0.18 lnduslrial 
4.2 1.8 Industrial 

0.42 0.29 lnduslrial 
2.3 1.8 Industrial 
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0.48 0.18 Industrial 

Top 
Depth 

(ttbgs) 
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oil borings shown on this figure are included in the data set 
_..-.. or Redevelopment Block EMl-1 based on the boundaries of th 

_.. HRA grids associated with Redevelopment Block EMl-1 . 

ST Aboveground storage tank 
s Below ground surface 

Feet 
Human health risk assessment 
Hunters Point ambient level 
Hunters Point shipyard 

··.. Installation Restoration 
······ ....•..... _ Milligram per kilogram 

Total etroleum h drocarbon 

RCEL 
◊ 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ 

• 
• 
• • -

Detected Result Less than Screening Criteria 

Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 

Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 1 0 nmes 

Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 nmes 

Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 nmes 

Detected Result Exceeding Screening Criteria 
by More than 50 nmes 
Existing AST 

• Removed AST 

D Redevelopment Block EMl-1 Boundary 

D IR Site Boundary 

D Other HPS Parcels 
·-·-·-, [. ____ j Triple A Site 

I ! Burn Disposal Area 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

D Existing Build ing 

·:. ·.·.·.·.·, Demolished Building 

-- Rail Line 

Road 

160 0 

Scale in Feet 

160 

■ Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAG PMO West, San Diego, California 

FIGURE 4.3.8-3 

SVOC CONCENTRATIONS IN SOIL 
(0 TO 10 FEET BGS) 

REDEVELOPMENT BLOCK EMl-1 
Revised Remedial Investigation Report for Parcel E 



Triple A Site 
17 

ii Reclamation Ponds Area) 

Results Exceed ln Screenln Criteria 

Rooult Sc,-1119 CrtloN Top Depth 
Point 10 Anoiyto 

(mwtgJ (ma,'kg) (tlbgo) 

829G01 TTPH 30,550 3,500 Industrial 8 
IR11B021 AROCLOR-1254 3.3 1 Industrial 0.5 
IR11B023 AROCLOR-1254 38 1 Industrial 0.5 
IR11B023 AROCLOR-1254 30 1 Industrial 1.5 
IR148009 AROCLOR-1260 1.6 1 Industrial 1.75 
IR14B026 AROCLOR-1254 6.9 1 Industrial 1 
IR14B026 AROCLOR-1254 1.9 1 Industrial 2 
IR14GB13E1A TTPH 4,410 3,500 Industrial 9 
IR 14GB 13E2A TTPH 4,305 3,500 Industrial 9 
IR14GB13E3B TTPH 5,000 3,500 Industrial 7 
IR14GB13N3A TTPH 3,510 3,500 Industrial 6 
IR14GB13N4B TTPH 7,420 3,500 Industrial 7 
IR14GB13N4B TTPH 5,250 3,500 Industrial 7 
IR14GB1351A TTPH 8,100 3,500 Industrial 9 
IR14GB13S3B TTPH 5,110 3,500 Industrial 10 
IR14GB13W1A TTPH 5,210 3,500 Industrial 9 

14GB13W1A TTPH 4,120 3,500 Industrial 9 
14SS02 AROCLOR-1260 1.5 1 Industrial o 

IR14SS09 AROCLOR-1260 1.1 1 Industrial o 
IR158001 TTPH 4,200 3,500 Industrial 9 
IR73B010 TTPH 5,431 3,500 Industrial 
IR73B011 TTPH 19,001 3,500 Industrial 
IR73MW04A TTPH 13,000 3,500 Industrial 

_ ... · ... · 
.·5 1 6 ... 
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Feet 
Human health risk assessment 
Hunters Point shipyard 
Installation Restoration 
Milligram per kilogram 
Polychlorinated biphenyl 
Total petroleum hydrocarbon 
Total total etroleum h drocarbon 

II I Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

0 Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 
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by More than 5 and Less than 10 nmes 
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otes: 
e Appendix C tables for summary of all soil results. 

ala collected through December 2004 are shown. Post-2004 
moval action area footprints shown are for evaluation purpose 

nly. Removed samples and confirmation sample results will be 
valuated in the FS. 

Below ground surface 
Feet 
Hunters Point ambient level 
Hunters Point Shipyard 
Installation Restoration 
Milligram per kilogram 
Polychlorinated biphenyl 
Total troleum h drocarbon 

• 
• 

• • 
• • • • • 

• • • • • 
• • • 
• 

PolntD Analyt,o 

IR02B122 ARSENIC 

IR02B122 LEAD 
IR02B122 LEAD 
IR02B135 ARSENIC 

IR02B135 LEAD 
IR02B135 LEAD 
IR02B250 ARSENIC 

IR02B250 LEAD 
IR02B253E LEAD 
IR02B256 ANTIMONY 

IR02B256 ARSENIC 

IR02B256 LEAD 
IR02B288 LEAD 
IR02B391 ARSENIC 

IR02B398 ARSENIC 

IR02B398 LEAD 
IR02B403 ARSENIC 

IR02B415 LEAD 
IR02B420 ARSENIC 

IR02B422 ARSENIC 

IR02B425 ARSENIC 

IR02B426 ARSENIC 

IR02B430 ARSENIC 

IR02B457 ARSENIC 

IR02B458 ARSENIC 

IR02B4TT ARSENIC 

IR02B479 ARSENIC 

IR02B487 ARSENIC 

IR02B522 ARSENIC 

IR02B524 ARSENIC 

IR02MW127B ANTIMONY 

IR02MW127B ARSENIC 

IR02MW127B COPPER 

IR02MW127B LEAD ,., . ·, 
I • 

(Triple A Sit~, 
, 19 / 
'• I .... . 

•/ 

IR02MW127B LEAD 
IR02MW141A COPPER 

IR02MW141A LEAD 
IR02MW141A LEAD 
IR02MW149A ARSENIC 

IR02MW149A LEAD 
IR02SS303 ARSENIC 

IR02SS303 LEAD 
IR02SS303 LEAD 
IR02SS303 LEAD 
IR02SS303 LEAD 
IR02SS304 ARSENIC 

IR02SS304 LEAD 
IR02SS306 ARSENIC 

IR02SS306 LEAD 
IR02SS306 LEAD 
IR02SS307 ARSENIC 

IR02SS307 LEAD 
IR02SS308 LEAD 
IR02SS310 LEAD 
IR02SS321 ARSENIC 

IR02SS321 LEAD 
IR02TA15A LEAD 
IR02TA17B ARSENIC 

IR02TA17B LEAD 
IR02TA18A LEAD 
IR02TA18B LEAD 

IR02B457 
IR02B477 • --- ---- -• • IR02MW149A:i'i r lR02B487 ■ 

IR02B458--- ■ •-•-·-•-•-•-• r-·-·-·-\_·-·: ·-·-.;-·; ·-·- □ •• • 
I Triple A Site ■ ■ , 
, 18 IR02B430 ■ I ■ 

! -~~~~-•-•---•~ •-•-•j t lR02B403 ----------·-
'- IR02B479 
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Raault ~ Crlloria Top O.pll, B= 
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RollUltl 
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Crhorion 
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3,170 
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18.4 
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85.3 
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11 .1 HPAL 

800 lndustri 

8.75 8.75 
1.25 125 

800 Industrial 3.75 3.75 

11 .1 HPAL 6.75 6.75 

800 Industrial 3. 75 3. 75 

800 Industrial 8.75 8.75 

11 .1 HPAL 9.03 9.03 

800 Industrial 4.03 4.03 

800 Industrial 3.75 3.75 

820 Industrial 3. 75 3. 75 

11 .1 HPAL 3.75 3.75 

800 Industrial 3.75 3.75 

800 Industrial 3.25 3.25 

11.1 HPAL 1 2 

11.1 HPAL 2 3 

800 Industrial 2 3 

11.1 HPAL 2 3 

800 Industrial 2 3 

11.1 HPAL 2.5 3 

11 .1 HPAL 2.5 3 

11.1 HPAL 1.31 2.31 

11.1 HPAL 0.88 1.68 

11 .1 HPAL 2 

11 .1 HPAL 2 

11 .1 HPAL 1 2 

11 .1 HPAL 2 3 

11.1 HPAL 2 3 

11 .1 HPAL 2 3 

11 .1 HPAL 2 

11 .1 HPAL 2 

820 Industrial 6.25 6.25 

11.1 HPAL 6.25 6.25 

76,000 Industrial 6.25 6.25 

800 Industrial 6.25 6.25 

800 Industrial 1.25 1.25 

76,000 Industrial 3. 75 3. 75 

800 Industrial 1.25 1.25 

800 Industrial 3. 75 3. 75 

11.1 HPAL 1.12 1.12 

800 Industrial 1.12 1.12 

11 .1 HPAL 0.5 0.5 

800 Industrial O 0.5 

800 Industrial O 0.5 

800 Industrial O 0.5 

800 Industrial 0.5 0.5 

11 .1 HPAL 0.5 0.5 

800 Industrial 0.5 0.5 

11.1 HPAL 0.5 0.5 

800 Industrial O 0.5 

800 Industrial 0.5 0.5 

11.1 HPAL 0.5 0.5 

800 Industrial 0.5 0.5 

800 Industrial 0.5 0.5 

800 Industrial 0.5 0.5 

11 .1 HPAL 0.5 0.5 
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800 Industrial 2.25 
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Soil Results From Oto 10 feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 nmes 

• Detected Result Exceeding Screening Criteria 
by More than 1 0 and Less than 20 nmes 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 nmes 

- Detected Result Exceeding Screening Criteria 
by More than 50 nmes 

D Redevelopment Block E0S-1 Boundary 
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Results Exceedln Screenln Criteria 

Ro- Screoning Crflorta Do: (It - Rnult/ 
Analyle 

(mwltg) 
Dot,ct, -.,g 

(mw!<g) bgo) (ftbga) Crtlarlon 

NAPHTHALENE 5.7 4.7 lnduslrial 8.75 8.75 4 

NAPHTHALENE 33 4.7 lnduslrial 4.03 4.03 7.0 

6.8 6.6 Industrial 2.75 2.75 I 0 

Notes: 
See Appendix C tables for summary of all soil results. 

·Removal action completed after December 2004. 

Data collected through December 2004 are shown. Post-2004 
removal action area footprints shown are for evaluation purpose 
only. Removed samples and confinmation sample results will be 
evaluated in the FS. 
bgs Below ground surface 
ft feet 
HPS Hunters Point Shipyard 
IR Installation Restoration 
mg/kg Milligram per kilogram 
PCB Polychorinated biphenyl 

IR TPH Total petroleum hydrocarbons 
- VOC Volatile or anic co'-'-m==un=d'---ar:r-.--~----~ 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 
O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 
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Triple A Site 
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IR-12 

• • • 
0 

1~43\ 
~B419 1 e •• • . ·• 

✓·,. . ' 

Point ID 

IR02B521 
IR02B521 
IR02B521 

IR028521 

IR02B521 

IR02B521 

IR02B521 

IR02B521 
IR02B521 

IR02B521 

IR02B522 

IR028522 

IR02B523 
IR02B523 

IR02MW127B 

IR02MW149A 
IR02MW372A 

IR02MW373A 

IR02SS305 

IR02SS308 

IR02TA16A 
IR02TA16A 

IR02TA17B 

IR02TA19C 
IROZTA19C 

IR02TA19C 

IROZTA19C 

✓ • 
(.1riple A Sit~. 

• 19 / 

'· ✓ ... ♦ 
•✓ 

.jo 
IR02SS316 • 

• • 
• 
,_IR~2SS320 

Results Exceedln Screenln Criteria 

R• uO 

... _c-,. 
A ...... (11,wkg) lmwkol 

BENZO(A)ANTHRACENE 3.3 1.8 Industrial 
BENZO(A)ANTHRACENE 2.4 1.8 lnduotrial 

BENZO(A)PYRENE 3.5 0.1 8 lndlalrial 
BENZO(A)PYRENE 2.6 0.18 lnduolrial 

BENZO(B)FLUORANTHENE 6.5 18 lnduolrial 

BENZO(B)FLUORANTHENE 3.1 1.8 lnduotrial 

BENZO(K)FLUORANTHENE 3.3 1.8 lnduetrial 
DIBENZ(A,H)ANTHRACENE 0.61 0.29 lnduotrial 
DIBENZ(A,H)ANTHRACENE 0.3 0.29 lnduotrial 

lt,OEN0(1,2,J.<:D)PYRENE 2.3 1.8 lnduetrial 

BENZO(A)PYRENE 0.3 0.18 Industrial 
BENZO(A)PYRENE 0.61 0.18 lnduotrial 

BENZO(A)PYRENE 0.33 0.18 lnduatrlal 

BENZO(B)FLUORANTHENE 1.9 1.8 lnduobial 

BENZO(A)PYRENE 0.86 0.18 lnduotrial 

BENZO(A)PYRENE 0.38 0.18 lnduetrial 

BENZO(A)PYRENE 0.51 0.18 lnduetrial 

BENZO(A)PYRENE 0.39 0.18 lnduetrial 

BENZO(A)PYRENE 0.24 0.18 lnduotrial 

BENZO(A)PYRENE 0.23 0. 18 Industrial 

BENZO(A)PYRENE 0.47 0. 18 lnduobial 

BENZO(A)ANTHRACENE 2.1 1.8 Industrial 

BENZO(A)PYRENE 3.1 0.18 Industrial 

BENZO(B)FLUORANTHENE 7.7 1.8 Industrial 
BENZO(K)FLUORANTHENE 2 1.8 lnduobial 

DIBENZ(A,H)ANTHRACENE 0.57 0.29 lnduetrial 

lt,OEN0(1,2,3-<:D)PYRENE 2.5 1.8 Industrial 

BENZO(A)ANTHRACENE 2.7 1.8 lnduabial 

BENZO(A)PYRENE 2.5 0.18 Industrial 

BENZO(B)FLUORANTHENE 3.5 1.8 lnduotrial 

BENZO(A)PYRENE 0.19 0.18 Industrial 

BENZO(A)ANTHRACENE 36 1.8 lnduabial 
BENZO(A)PYRENE 0.18 lnduotrial 

BENZO(B)FLUORANTHENE 1.8 lnduetrial 

CHRYSENE lnduabial 
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Top - _.., 
0.,,0,,ilt 0.,,0,, SaMnlng Point ID 

bgol lftbgo) Criwlon 

1 2 IR02B100 
2 3 IR02B122 
1 2 19.4 IR02B122 
2 3 14.4 IR02B122 

JI IR02B122 
3 1 7 IR02B122 
3 18 IR02B122 
2 2.1 IR02B122 
3 ID IR02B145 
2 1 IR02B251 

2.5 3 1 IR02B288 
2 3 IR02B288 
2 IR02B391 
3 IR02B393 

1.25 1.25 • IR02B397 
1.12 1.12 2 IR02B403 

6 6.5 2 IR02B419 
6 6.5 2.2 IR02B419 

0.5 0.5 IJ IR02B420 
0.5 0.5 I J IR02B420 
0.5 0.5 2 IR02B422 
0.5 0.5 I IR02B422 
0.5 0.5 17.2 IR02B422 
0.5 0.5 4 IR02B426 
0.5 0.5 IR02B429 
0.5 0.5 20 IR02B453 
0.5 0.5 IR02B457 
1.7 1.7 IR02B457 
1.7 1.7 13.9 IR02B457 
1.7 1.7 IR02B458 

3.25 3.25 t IR02B460 
5.75 5.75 20.0 IR02B461 
5.75 5.75 78 IR02B461 
5.75 5.75 9 IR02B461 
5.75 5.75 t 1 IR02B461 

IR02B462 
IR02B462 

IR-3 IR02B472 

IR02B473 

Results Exceedln Screenln Criteria 

A ...... 

BENZO(A)PYRENE 0.38 0.18 lnduotrial 
BENZO(A)ANTHRACENE 20 1.8 lnduotrlal 
BENZO(A)ANTHRACENE 9.2 18 lnduolrial 
BENZO(A)PYRENE 6.8 0.16 lnduotrial 
BENZO(B)FLUORANTHENE 12 1.8 1-.i 
CHRYSENE 20 18 lndualr1al 
OIBENZ(A,H)ANTHRACENE 1.5 0.29 lnduotrlal 
lt,OEN0(1,2,J.<:D)PYRENE 3.7 1.8 lnduabial 
BENZO(A)PYRENE 0.52 0.18 lnduobial 

BENZO(A)PYRENE 1.3 0.18 lnduobial 
BENZO(A)PYRENE 0.53 0.18 lndu1tl1al 

BENZO(A)PYRENE 1.1 0.18 lnduabial 

BENZO(A)PYRENE 0.43 0.18 Industrial 

1,2,4-TRJCHLOROBENZENE 830 240 lnduobial 

BENZO(A)PYRENE 0.19 0.18 lnduabial 

BENZO(A)PYRENE 0.26 0.18 Industrial 

BENZO(A)PYRENE 0.33 0.18 lnduabial 

BENZO(A)PYRENE 0.24 0.18 lndullrial 

BENZO(A)PYRENE 1.1 0.18 lnduotrlal 

DIBENZ(A,H)ANTHRACENE 0.32 0.29 lnduatrl8' 

BENZO(A)PYRENE 1.8 0.18 lndU9bial 

BENZO(B)FLUORANTHENE 3.3 1.8 Industrial 

DIBENZ(A,H)ANTHRACENE 0.34 0.29 lnduotrlal 

BENZO(A)PYRENE 0.28 0.18 lnduatrial 

BENZO(A)PYRENE 0.25 0.18 lndU9trial 

BENZO(A)PYRENE 0.19 0.18 lndualrial 

BENZO(A)PYRENE 2 0.18 lnduobial 

BENZO(B)fl.UORANTHENE 3.7 1.8 lnduabial 

DIBENZ(A,H)ANTHRACENE 0.44 0.29 lndusbial 

BENZO(A)PYRENE 0.25 0.18 lnduotrial 

BENZO(A)PYRENE 0.21 0.18 lnduotrial 
BENZO(A)ANTHRACENE 5.3 1.8 lnduotrtal 

BENZO(A)PYRENE 5.1 0.18 lnduotrial 

BENZO(B)FLUORANTHENE 11 1.8 Industrial 
lt,OEN0(1 ,2,3-<:D)PYRENE 2.8 1.8 lndullrial 

BENZO(A)PYRENE 1.3 0.18 Industrial 

BENZO(B)fl.UORANTHENE 2.3 1.8 lnduolrial 
BENZO(A)PYRENE 0.28 0.18 Industrial 

BENZ A RENE 0.52 0.18 lndualrial 

Notes: 
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See Appendix C tables for summary of all soil results. 

'Removal action completed after December 2004. 
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Data collected th rough December 2004 are shown. Post-2004 
removal action area footprints shown are for evaluation purpose 
only. Removed samples and confirmation sample results will be 
evaluated in the FS. 
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Notes: 
See Appendix C tables for summary of all soil results. 

"Removal action completed after December 2004. 

Data collected through December 2004 are shown. Post-2004 
removal action area footprints shown are for evaluation 
purposes only. Removed samples and confirmation sample result 
will be evaluated in the FS. 
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Results Exceedln Screenl Criteria 

Point ID AnalyOo 
R.oult ScrMl1ing Cttlott• 

(mg/Ilg) (mg/Ilg) 

IR02B100 AROCLOR-1260 32 
IR02B122 AROCLOR-1254 2.2 

IR02B122 AROCLOR-1260 12 

IR02B122 AROCLOR-1260 8.3 

IR02B122 TTPH 9.500 

IR02B122 TTPH 28,000 

IR02B135 AROCLOR-1260 1.8 

IR02B250 TTPH 8,900 
IR02B288 AROCLOR-1260 1.2 

IR02B288 AROCLOR-1260 3.8 

IR02B288 AROCLOR-1260 3.7 

IR02B393 AROCLOR-1260 6,600 

IR02B393 AROCLOR-1260 38 
IR02B401 AROCLOR-1260 35 

IR02B415 AROCLOR-1260 16 

IR02B417 AROCLOR-1260 39 

IR02B428 TTPH 7,100 

IR02B429 AROCLOR-1260 5.5 

IR02B447 AROCLOR-1260 3.3 

IR02B475 AROCLOR-1260 3,700 

IR02B475 AROCLOR-1260 31 

IR02B507 AROCLOR-1260 1.7 

IR02B521 TTPH 6,100 

IR02B524 AROCLOR-1260 110 

IR02B524 AROCLOR-1260 40 

IR02B524 TTPH 8,300 
IR02GB361S1A TTPH 16,537 
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IR02MW127B AROCLOR-1260 
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IR02SS304 AROCLOR-1260 

IR02SS305 AROCLOR-1260 

IR02SS306 AROCLOR-1260 

IR02SS306 PCB-118 

IR02SS306 PCB-206 

IR02SS307 AROCLOR-1260 

IR02SS308 AROCLOR-1260 

IR02SS310 AROCLOR-1260 

IR02SS311 AROCLOR-1260 

IR02SS312 AROCLOR-1260 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 

o Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

• Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 
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Groundwater Sampling Locations in A- and 
B-Aquifers 

~ Monitoring Well in A-Aquifer 

a Monitoring Well in B-Aquifer 

D Redevelopment Block EOS-1 Boundary 

D IR Site Boundary 

C ather HPS Parcels 

!..: : J Triple A Site 

D Former Firing Range 

PCB Hotspot Removal Action Area· 
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IR-0~ Northwest and Central Removal Action 
Area 

- TPH Corrective Action Areas Completed in 2004 

- Planned TPH Corrective Action Areas 

D Existing Building 
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Notes: 
Planned reuse is open space 

"Removal action completed after December 2004. 
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■ Soil Sampling Location O to 10 feet bgs 
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~ Geosynthetic Liner 

:::::J Demolished Building 

Notes: 

Planned reuse is open space 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-2 based on the boundaries of the 
HHRA grids associated with Redevelopment Block EOS-2. 
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■ 

Screenln Criteria 

Resutt Scroenlng Crtter1a Top 
Analyte (mg/kg) (mg/kg) Depth 

(flbgs) 

ARSENIC 95.5 11.1 HPAL 1.25 
ARSENIC 19.7 11 .1 HPAL 1.25 
ARSENIC 18.9 11 .1 HPAL 2.75 

ARSENIC 40.6 11.1 HPAL 1.25 
LEAD 1,080 800 Industrial 1.25 
ARSENIC 11.2 11 .1 HPAL 1.5 
ARSENIC 641 11.1 HPAL 
ARSENIC 19.3 11.1 HPAL 
ARSENIC 16.1 11 .1 HPAL 1 
ARSENIC 11 .2 11 .1 HPAL 6 
ARSENIC 14.7 11.1 HPAL 3.5 
ARSENIC 15.8 11.1 HPAL 6.25 
ARSENIC 50 11.1 HPAL 

ARSENIC 42 11.1 HPAL 2 
ARSENIC 15 11.1 HPAL 

ARSENIC 25 11.1 HPAL 2 
ARSENIC 80 11.1 HPAL 

ARSENIC 37 11.1 HPAL 

ARSENIC 16 11.1 HPAL 2 

ARSENIC 200 11.1 HPAL 9 
ARSENIC 35 11 .1 HPAL 2 

ARSENIC 54 11 .1 HPAL 9 

LEAD 1,700 800 Industrial 9 

ARSENIC 63 11.1 HPAL 

ARSENIC 25 11 .1 HPAL 9 
ARSENIC 18 11.1 HPAL 9 
ARSENIC 13.5 11.1 HPAL 1.25 

ARSENIC 14.2 11.1 HPAL 3.75 

LEAD 1,480 800 Industrial 8.75 

ARSENIC 18.2 11 .1 HPAL 1.25 

ARSENIC 16.9 11.1 HPAL 0 
ARSENIC 15.6 11.1 HPAL 0 

ARSENIC 35.1 11 .1 HPAL 3.5 
LEAD 1,140 800 Industrial 4.5 

ARSENIC 13.5 11 .1 HPAL 2 

ARSENIC 35.8 11 .1 HPAL 6 

, .. .., 

' .::::...,-. 

Bottom Result/ 
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Soil Results From Oto 10 feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 TI mes 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 TI mes 

• • 
Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 TI mes 

Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 

= Sheetpile Wall 

-- Road 

D Redevelopment Block EOS-2 Boundary 

D IR Site Boundary 

!.:_ :-J Triple A Site 

~ Geosynthetic Liner 

:_~---_-j Demolished Building 

Notes: 
See Appendix C tables for summary of all soil results. 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-2 based on the boundaries of the 
HHRA grids associated with Redevelopment Block EOS-2. 

bgs 
ft 
HHRA 
HPAL 
IR 
mg/kg 

Below ground surface 
Feet 
Human health risk assessment 
Hunters Point ambient level 
Installation Restoration 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 
O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 limes 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 1 O limes 

• • 
Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 limes 

Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 limes -Detected Result Exceeding Screening Criteria 
by More than 50 limes 
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D Redevelopment Block EOS-2 Boundary 

D IR Site Boundary 

!_:,~_] Triple A Site 

t223 Geosynthetic Liner 

:_-_-_-_-~ Demolished Building 

Notes: 
See Appendix C tables for summary of all soil results. 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-2 based on the boundaries of the 
HHRA grids associated with Redevelopment Block EOS-2. 

bgs Below ground surface 
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IR Installation Restoration 
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VOC Volatile organic compound 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 
O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• • 
Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 

= Sheetpile Wall 

-- Road 

D Redevelopment Block EOS-2 Boundary 

D IR Site Boundary 

!~ :-J Triple A Site 

~ Geosynthetic Liner 

:_ -_ -_ -_ -J Demolished Building 

Notes: 
See Appendix C tables for summary of all soil results. 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-2 based on the boundaries of the 
HHRA grids associated with Redevelopment Block EOS-2 . 

bgs Below ground surface 
ft Feet 
HHRA Human health risk assessment 
IR Installation Restoration 
mg/kg Milligram per kilogram 
SVOC Semivolatile organic compound 
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Point ID 

IR02MW146A 
IR02MW173A 
IR03B342 
IR03B343 
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Results Exceedln Screenln Criteria 

RH..tl SerNnlng Crtt.rla Top Doplh 
Analyte 

(mg/kg) (mg/kg) (tlbga) 

TTPH 5,070 3,500 lndustnal 9 
TTPH 9,600 3,500 Industrial 9 
AROCLOR-1260 4.5 1 Industrial 2 
AROCLOR-1260 1.4 1 lndustnal 2 
TTPH 4,400 3,500 Industrial 2 
AROCLOR-1260 1.4 1 Industrial 1 
TTPH 7,456 3,500 Industrial 9 
AROCLOR-1260 1.7 1 Industrial 1 
AROCLOR-1260 47 1 Industrial 9 
TTPH 13,860 3,500 Industrial 9 
AROCLOR-1260 3.9 1 Industrial 1 

AROCLOR-1260 2.5 1 Industrial 2 
AROCLOR-1260 4.1 1 Industrial 9 
TTPH 10,320 3,500 Industrial 9 
AROCLOR-1260 1.4 1 Industrial 1 
AROCLOR-1260 2.1 1 Industrial 9 
TTPH 30,780 3,500 Industrial 9 
AROCLOR-1260 7.5 1 Industrial 9 
TTPH 3,930 3,500 Industrial 1 

TTPH 32,100 3,500 Industrial 9 
AROCLOR-1254 1.2 1 Industrial 2 
TTPH 4,410 3,500 Industrial 9 
TTPH 3,650 3,500 Industrial 6 
TTPH 5,400 3,500 Industrial 

Bcttom 
Depth 

(tlbgo) 

9 
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Soil Results From Oto 10 feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 

= Sheetpile Wall 

-- Road 

D Redevelopment Block EOS-2 Boundary 

D IR Site Boundary 

!.:, :-.J Triple A Site 

~ Geosynthetic Liner 

:_ -_ -_ -. -j Demolished Building 

Notes: 
See Appendix C tables for summary of all soil results. 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-2 based on the boundaries of the 
HHRA grids associated with Redevelopment Block EOS-2 . 

bgs Below ground surface 
ft Feet 
HHRA Human health risk assessment 
IR Installation Restoration 
mg/kg Milligram per kilogram 
PCB Polychlorinated biphenyl 
TPH Total petroleum hydrocarbon 
TTPH Total total petroleum hydrocarbon 
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Groundwater Sampling Locations in A- and 
B-Aquifers 

S Monitoring Well in A-Aquifer 

a Monitoring Well in B-Aquifer 

= Sheetpile Wall 

-- Road 

D Redevelopment Block EOS-2 Boundary 

D IR Site Boundary 

!.:_:] Triple A Site 

1:223 Geosynthetic Liner 

:_-_-_-_-j Demolished Building 

Notes: 
Planned reuse is open space 

IR Installation Restoration 
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■ Soil Sampling Location O to 10 feet bgs 

Removed AST 

D Redevelopment Block EOS-3 Boundary 

D IR Site Boundary 

c.-: J Triple A Site 

§I Bum Disposal Area 

- Metal Debris Reef Removal Action Area· 

- TPH Corrective Action Areas Completed in 2004 

D Existing Building 

:- - • - : Demolished Building , ____ _ 

-- Road 

Notes: 

Planned reuse is open space 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-3 based on the boundaries of the 
HHRA grids associated with Redevelopment Block EOS-3. 

·Removal action completed after December 2004. 

Data collected through December 2004 are shown. Post-2004 
removal action area footprints shown are for evaluation purposes 
only. Removed samples and confirmation sample results will be 
evaluated in the FS. 

AST Aboveground storage tank 
bgs Below ground surface 
FS Feasibility study 
HHRA Human health risk assessment 
IR Installation Restoration 
TPH Total petroleum hydrocarbon 

90 0 90 

Scale in Feet 

Ell Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 

FIGURE 4.3.11-1 
SOIL SAMPLING LOCATIONS 
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Point ID 

IR02B357 

IR02B359 

IR02B369A 

IR02B371 

IR02B371 

IR02B469 

IR02B497 
IR02B497 
IR02B503 
IR02B519 
IR02MW300A 
IR02TA43A 
IR02TA61A 
MR-06 
MR-06 
MR-06 
MR--07 
MR--07 
MR--08 
MR--08 
MR--09 
MR--09 

MR-12 
MR-15 
MR-15 

Results Exceedln Screenln 

Analyte 
Result Screening Criteria 
(mg/kg) (mg/kg) 

ARSENIC 

ARSENIC 

LEAD 

LEAD 

LEAD 

ARSENIC 

12.6 11 .1 HPAL 

29 11 .1 HPAL 

5,970 800 Industrial 

6, 130 800 Industrial 

1,980 800 Industrial 

12 11 .1 HPAL 

ARSENIC 22 11 .1 HPAL 
ARSENIC 73 11 .1 HPAL 
ARSENIC 34 11 .1 HPAL 
ARSENIC 22 11 .1 HPAL 
LEAD 820 800 Industrial 
LEAD 1,090 800 Industrial 
ARSENIC 19.3 11 .1 HPAL 
ARSENIC 18 11 .1 HPAL 
LEAD 910 800 Industrial 
LEAD 1,600 800 Industrial 
ARSENIC 12 11 .1 HPAL 
LEAD 900 800 Industrial 
ARSENIC 18 11 .1 HPAL 
LEAD 1,900 800 Industrial 
ARSENIC 13 11 .1 HPAL 
LEAD 810 800 Industrial 
ARSENIC 13 11 .1 HPAL 
LEAD 4,700 800 Industrial 
ARSENIC 14 11 .1 HPAL 
LEAD 1,500 800 Industrial 
ARSENIC 28 11 .1 HPAL 
ARSENIC 30 11.1 HPAL 
LEAD 1,800 800 Industrial 

Criteria 
Top Bottom Result/ 

Depth Depth 

8.75 8.75 

6.25 6.25 

1.25 1.25 7.5 
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Notes: 
See Appendix C tables for summary of all soil results . 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-3 based on the boundaries of 
the HHRA grids associated with Redevelopment Block EOS-3. 

"Removal action completed after December 2004. 

Data collected through December 2004 are shown. Post-2004 
removal action area footprints shown are for evaluation purpose 
only. Removed samples and confirmation sample results will be 
evaluated in the FS. 

AST 
bgs 
ft 

Aboveground storage tank 
Below ground surface 
Feet 

- FS 
' HHRA 

HPAL 
IR 
mg/kg 
TPH 

Feasibility study 
Human health risk assessment 
Hunters Point ambient level 
Installation Restoration 
Milligram per kilogram 
Total etroleum h drocarbon 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 

A Removed AST 

D Redevelopment Block EOS-3 Boundary 

D IR Site Boundary 

!_:, :-.J Triple A Site 

El Burn Disposal Area 

- Metal Debris Reef Removal Action Area· 

- TPH Corrective Action Areas Completed in 2004 

D Existing Building 

(----~-~ Demolished Building 

- Road 

90 0 

Scale in Feet 

90 

■ Barajas & Associates, Inc. 

Hunters Point Shipyard, San Francisco, Californi 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 

FIGURE 4.3.11-2 

METALS CONCENTRATIONS IN SOIL 
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Results Exceedin Screenin Criteria 

Result Screening Crftllrfa 
Top Bollom Result/ 

Point ID Analyle 
(mg/kg) (mg/kg) 

Depth Depth Screening 
(ftbgs) (ftbgs) Crftarfon 

NAPHTHALENE 5.5 4.7 Industrial 6.25 6.25 12 
IR028464 NAPHTHALENE 6.2 4.7 Industrial 2 
IR02TA42A NAPHTHALENE 7.4 4.7 Industrial 4.5 4.5 1.6 
IR02TA43A NAPHTHALENE 4.9 4.7 Industrial 5 5 1 0 
IR02TA45B NAPHTHALENE 5.7 4.7 Industrial 2.8 2.8 1 2 
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R02TA458 

Notes: 
See Appendix C tables for summary of all soil results. 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-3 based on the boundaries of 
the HHRA grids associated with Redevelopment Block EOS-3. 

·Removal action completed after December 2004. 

Data collected through December 2004 are shown. Post-2004 
removal action area footprints shown are for evaluation purpose 
only. Removed samples and confirmation sample results will be 
evaluated in the FS. 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 

.A. Removed AST 

D Redevelopment Block EOS-3 Boundary 

D IR Site Boundary 

[ :-J Triple A Site 

9 Burn Disposal Area 

- Metal Debris Reef Removal Action Area· 

- TPH Corrective Action Areas Completed in 2004 

D Existing Building 

:_-_-_-_-J Demolished Building 

Road 

~ 
90 0 
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Results Exceedln Screenln Criteria 

Result ScrNnlng Crttaria 
Pobtt ID Anlllyt,e 

(m-) (m-) 

IR02B200 BENZO(A )PYRENE 0.61 0.18 lnduslnal 
IR02B294 BENZO(A)PYRENE 0.19 0.18 Industrial 
IR02B294 BENZO(A)PYRENE 0.26 0.18 Industrial 
IR02B295 BENZO(A)PYRENE 0.73 0.18 Industrial 
IR02B359 BENZO(A)PYRENE 0.19 0.18 Industrial 
IR02B360 BENZO(A)PYRENE 0.25 0.18 Industrial 

BENZO(A)ANTHRACENE 18 1.8 Industrial 
BENZO(A)PYRENE 15 0.18 Industrial 
BENZO(B)FLUORANTHENE 12 1.8 Industrial 
BENZO(K)FLUORANTHENE 14 1.8 lndusb1al 

IR021!464 Ct-RYSENE 19 18 Industrial 
IR028464 DIBENZ{A.H)ANTHRACENE 0.78 0.29 Industrial 
IR028464 INDEN0(1 ,2,3-CD)PYRENE 5.8 1.8 Industrial 
IR028465 BENZO(A)PYRENE 0.52 0.18 Industrial 
IR028469 BENZO(A)PYRENE 1.4 0.18 Industrial 
IR028469 BENZO(B)FLUORANTHENE 4.4 1.8 Industrial 
IR028469 DIBENZ{A,H)ANTHRACENE 0.4 0.29 lndusb1al 
IR028471 BENZO(A)PYRENE 0.21 0.18 lndusb1al 
IR028478 BENZO(A)PYRENE 0.58 0.18 Industrial 
IR028491 BENZO(A)PYRENE 2 0.18 Industrial 
IR028491 BENZO(B)FLUORANTHENE 3.7 1.8 Industrial 
IR028491 DIBENZ{A.H)ANTHRACENE 0.43 0.29 Industrial 
IR028495 BENZO(A)PYRENE 0.82 0.18 Industrial 
IR028495 BENZO(A)PYRENE 0.96 0.18 Industrial 
IR02B504 BENZO(A)PYRENE 0.85 0.18 Industrial 
IR02B505 BENZO(A)ANTHRACENE 3 1.8 Industrial 
IR02B505 BENZO(A)PYRENE 0.31 0.18 Industrial 
IR02B505 BENZO(A)PYRENE 3.3 0.18 Industrial 
IR02B505 BENZO(B)FLUORANTHENE 7 1.8 lndusb1al 
IR02B505 DIBENZ{A,H)ANTHRACENE 0.63 0.29 Industrial 
IR02B506 BENZO(A)ANTHRACENE 2.5 1.8 lndusb1al 
IR02B506 BENZO(A)PYRENE 0.56 0.18 lndusb1al 
IR02B506 BENZO(A)PYRENE 3.1 0.18 Industrial 
IR02B506 BENZO(B)FLUORANTHENE 2.1 1.8 Industrial 
IR02B506 BENZO(B)FLUORANTHENE 5.4 1.8 Industrial 
IR02B506 DIBENZ{A,H)ANTHRACENE 0.53 0.29 Industrial 
IR02B506 INDEN0(1,2,3-CD)PYRENE 2.1 1.8 lndusb1al 
IR02B520 BENZO(A)PYRENE 0.33 0.18 Industrial 
IR02MW300A BENZO(A)PYRENE 0.69 0.18 Industrial 
IR02TA43A BENZO(A)PYRENE 0.2 0.18 Industrial 
IR02TA44A BENZO(A)PYRENE 0.26 0.18 Industrial 
IR02TA458 BENZO(A)PYRENE 0.54 0.18 Industrial 
IR02TA61A BENZO(A)PYRENE 0.2 0.18 Industrial 
IR03B362 BENZO(A)PYRENE 0.46 0.18 Industrial 
MR-06 BENZO(A)PYRENE 0.21 0.18 Industrial 
MR-06 BENZO(A)PYRENE 0.27 0.18 Industrial 
MR-07 BENZO(A)PYRENE 0.42 0.18 Industrial 
MR-07 BENZO(A)PYRENE 0.3 0.18 Industrial 
MR-09 BENZO(A)PYRENE 0.3 0.18 Industrial 

BENZO(A)PYRENE 0.54 0.18 Industrial 
BENZO(A)PYRENE 0.32 0.18 Industrial 
BENZO(A)PYRENE 039 0.18 Industrial 
BENZO(A)PYRENE 0.3 0.18 Industrial 
BENZO(A)PYRENE 0.27 0.18 Industrial 

MR-13 BENZO(A)PYRENE 0.25 0.18 Industrial 
MR-14 BENZO(A)PYRENE 0.33 0.18 lndusb1al 
MR-15 BENZ A YRENE 0.41 0.18 Industrial 

Top Bottom 
Oopth Oopth 
(ftbgs) (ftbga) 

3.25 3.25 
1.75 1.75 
6.25 6.25 

6.25 6.25 

8.75 8.75 
1.25 1.25 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 3 
3 
3 
2 

2 3 
2 3 
2 3 

2 
3 
3 

2 3 
2 

2 3 
2 

2 3 
2 
2 
2 
2 

1.25 1.25 
5 5 
3 3 

2.8 2.8 
0.75 0.75 
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Notes: 
See Appendix C tables for summary of all soil results. 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-3 based on the boundaries of 
the HHRA grids associated with Redevelopment Block EOS-3. 

'Removal action completed after December 2004. 

Data collected through December 2004 are shown. Post-2004 
removal action area footprints shown are for evaluation purpose 
only. Removed samples and confirmation sample results will be 
evaluated in the FS. 
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Point ID 

IR02B200 
IR028370 
MR-06 
MR-06 
MR-06 
MR-06 

MR-08 
MR-08 
MR-08 
MR-08 
MR-08 
MR-08 
MR-08 
MR-08 
MR-08 
MR-08 
MR-09 
MR-09 
MR-09 
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MR-11 
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MR-11 
MR-12 
MR-12 
MR-12 
MR-13 
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MR-14 
MR-14 
MR-14 
MR-15 
MR-15 
MR-15 
MR-15 

MR-15 
MR-15 
MR-15 
MR-15 

, ,, 

Results Exceedln Screenln Criterta 

RHult Sc,..nlng Criteria Top Depth 

""""'" lmglkg) (mg/kg) (It bg•) 

ALDRIN 0.18 0.15 Industrial 3.25 
AROCLOR-1260 1.1 1 Industrial 1.25 
1,2,3,4,7,6-HXCDF 0.000275 3E-04 Industrial 3 
1,2,3,7,8-PECDD 7.16E-05 3E-05 Industrial 3 
2,3,4,6, 7 ,6-HXCDF 0.00031 3E-04 Industrial 3 
2,3,4,7,8-PECDF 0.000354 6E-05 Industrial 3 
1,2,3,4,6,7,6-HPCDD 0.0043 0.003 Industrial 2.5 
1,2,3.7,8-PECDD 5.04E-05 3E-05 Industrial 2.5 
2,3,4,7,8-PECDF 0.000262 6E-05 Industrial 2.5 
2,3,4,7,8-PECDF 6.73E-05 6E-05 Industrial 5 
1,2,3,4,6,7,6-1-f'CDD 0.00864 0.003 lndustrlal 2.5 
1,2,3,4,7,6-HXCDF 0.000608 3E-04 lndusb1al 2.5 
1,2,3,6,7,6-HXCDD 0.000676 3E-04 lndusb1al 2.5 
1,2,3,6,7,6-HXCDF 0.00062 3E-04 Industrial 2.5 
1,2,3, 7 ,8,9-HXCDD 0.000632 3E-04 Industrial 2.5 
1,2,3, 7 ,8-PECDD 0.000235 3E-05 Industrial 2.5 
2.3.4,6,7,6-HXCDF 0.00079 3E-04 Industrial 2.5 
2,3,4,7,8-PECDF 0.000796 6E-05 Industrial 2.5 
2,3,7,6-TCDD 5.15E-05 3E-05 lndusb1al 2.5 
2.3,7,6-TCDF 0.000443 3E-04 Industrial 2.5 
1,2,3.4,6, 7 ,6-HPCDD 0.00631 0.003 Industrial 5 
1,2,3,4,7,6-HXCDF 0.000367 3E-04 Industrial 5 
1,2,3,6,7,6-HXCDD 0.000332 3E-04 Industrial 5 
1,2,3,6,7,6-HXCDF 0.000361 3E-04 Industrial 5 
1,2,3,7.8,9-HXCDD 0.000292 3E-04 Industrial 5 
1,2,3,7,8-PECDD 0.0000&4 3E-05 Industrial 5 
2,3,4,6,7,6-HXCDF 0.000497 3E-04 Industrial 5 
2,3,4, 7 ,8-PECDF 0.000414 6E-05 Industrial 5 
1,2,3. 7 ,6-PECDD 6.73E-05 3E-05 Industrial 7.5 
2.3,4, 7 ,8-PECDF 0.00013 6E-05 Industrial 2.5 
2.3,4,7,8-PECDF 0.00018 6E-05 Industrial 7.5 
2,3,7,6-TCDD 3.38E-05 3E-05 Industrial 7.5 
1,2,3,4,7,6-HXCDF 0.000363 3E-04 Industrial 5 
1,2,3,6,7,6-HXCDF 0.000348 3E-04 Industrial 5 
1,2,3,7,8-PECDD 0.000062 3E-05 Industrial 5 
2,3,4,6,7,6-HXCDF 0.000483 3E-04 Industrial 5 
2,3,4,7,8-PECDF 0.000578 6E-05 Industrial 5 
1,2,3,7,8-PECDD 5.65E-05 3E-05 Industrial 2.5 
2,3,4,6,7,6-HXCDF 0.000326 3E-04 Industrial 2.5 
2,3,4, 7,8-PECDF 0.000321 6E-05 Industrial 2.5 
1,2,3,7,6-PECDD 3.82E-05 3E-05 Industrial 2.5 
2,3.4, 7,8-PECDF 0.00021 6E-05 Industrial 2.5 
1,2,3,4,6,7,6-HPCDD 0.00353 0.003 Industrial 0 
1,2,3,7,6-PECDD 6.06E-05 3E-05 Industrial 0 
2,3,4, 7 ,6-PECDF 0.000235 6E-05 Industrial 0 
1,2,3,4,6,7,6-1-f'CDD 0.00416 0.003 Industrial 2.5 
1,2,3,4,6,7,6-1-f'CDF 0.00395 0.003 Industrial 2.5 
1,2,3,4,7,6-HXCDF 0.00102 3E-04 Industrial 2.5 
1,2,3,6,7,6-HXCDD 0.000437 3E-04 Industrial 2.5 
1,2,3,6,7,6-HXCDF 0.000963 3E-04 Industrial 2.5 
1,2,3.7,8,9-HXCDD 0.000334 3E-04 Industrial 2.5 
1,2,3,7,8-PECDD 0.00025 3E-05 Industrial 2.5 
1,2,3, 7 ,8-PECDF 0.000727 6E-04 Industrial 2.5 
2.3.4.6,7,6-HXCDF 0.00125 3E-04 Industrial 2.5 
2.3,4,7,8-PECDF 0.00132 6E-05 Industrial 2.5 
2,3,7,6-TCDD 6.34E-05 3E-05 Industrial 2.5 
2,3,7,6-TCDF 0 000678 3E-04 Industrial 2.5 
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Notes: 
See Appendix C tables for summary of all soil results. 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-3 based on the boundaries of the 
HHRA grids associated with Redevelopment Block EOS-3. 

"Removal action completed after December 2004. 

Data collected through December 2004 are shown. Post-2004 
removal action area footprints shown are for evaluation purpose 
only. Removed samples and confirmation sample results will be 
evaluated in the FS. 
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Human health risk assessment 
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Milligram per kilogram 
Total petroleum hydrocaribon 
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IR-02 SOUTHEAST 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 TI mes 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 TI mes 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 
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FIGURE 4.3.11-5 
PESTICIDE AND DIOXIN/FURAN 

CONCENTRATIONS IN SOIL 
(0 TO 10 FEET BGS) 

REDEVELOPMENT BLOCK EOS-3 
Revised Remedial Investigation Report for Parcel E 



Point ID 

IR02B355 

IR02B371 

IR028468 

IR02B489 

IR02B493 

MR--09 
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MR-15 
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, 

Results Exceedln Screenln Criteria 

Reautt s.,,_.,1ng Crtt.rla Top 
An~ (mglltg) (mglltg) 

Depth 
(ftbga) 

TTPH 8,500 3,500 lndusbial 6 

TTPH 8,000 3,500 lndusbial 

TTPH 5,400 3,500 lndusbial 1 

AROCLOR-1254 1.2 lndusbial 2 

AROCLOR-1260 5.6 lndusbial 2 

AROCLOR-1260 4 lndusbial 5 

AROCLOR-1254 1.4 lndusbial 2.5 

AROCLOR-1260 1.1 lndusbial 2.5 
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Notes: 
See Appendix C tables for summary of all soil results. 

Soil borings shown on this figure are included in the data set 
for Redevelopment Block EOS-3 based on the boundaries of the 
HHRA grids associated with Redevelopment Block EOS-3. 

"Removal action completed a r December 2004. 

Data collected through December 2004 are shown. Post-2004 
removal action area footprints shown are for evaluation purpose 
only. Removed samples and confirmation sample results will be 
evaluated in the FS. 
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IR-02 SOUTHEAST 

Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 

o Nondetects Less than Screening Criteria 

O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times 

- Detected Result Exceeding Screening Criteria 
by More than 50 Times 
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FIGURE 4.3.11-6 
PCB AND TPH 

CONCENTRATIONS IN SOIL 
(0 TO 10 FEET BGS) 

REDEVELOPMENT BLOCK EOS-3 
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IR-02 SOUTHEAST 

Groundwater Sampling Locations in A- and 
B-Aquifers 
~ Monitoring Well in A-Aquifer 

a Monitoring Well in B-Aquifer 

.&. Removed AST 

D Redevelopment Block EOS-3 Boundary 
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§ Burn Disposal Area 

- Metal Debris Reef Removal Action Area· 

- TPH Corrective Action Areas Completed in 2004 
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Notes: 
Planned reuse is open space 

'Removal action completed after December 2004. 
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GROUNDWATER SAMPLING LOCATIONS 
REDEVELOPMENT BLOCK EOS-3 
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■ Soil Sampling Location O to 10 feet bgs 
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SOIL SAMPLING LOCATIONS 
(0 TO 10 FEET BGS) 

REDEVELOPMENT BLOCK EOS-4 
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FIGURE 4.3.13-1 

SOIL SAMPLING LOCATIONS 
(0 TO 10 FEET BGS) 

REDEVELOPMENT BLOCK EOS-5 
Revised Remedial Investigation Report for Parcel E 



Result ScrNnlng Crtter1a Top Bottom Result/ 
Point ID Analyte 

(mg/kg) (mg/kg) 
Depth Depth ScrNnlng 

(ft bgs) (ft bgs) Crttenon 

PA52SS06 ARSENIC 12.8 11 .1 HPAL 0.75 0 .75 
PA52SS06 LEAD 1,280 800 Industrial 0.75 0.75 1 6 
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Soil Results From Oto 10 Feet bgs; Ratio of Result 
to Screening Criterion 
□ Nondetects Less than Screening Criteria 
O Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 nmes 

e Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 nmes 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 nmes 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 nmes 

- Detected Result Exceeding Screening Criteria 
by More than 50 nmes 
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METALS CONCENTRATIONS IN SOIL 
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Results Exceedlna Screening Criteria - - Ing Top Boaom -Ill 
Point ID Analyto ("91<11) 

Crllorill Depth Depth ScrMnlng 
(nv!<g) (ftbga) (ftbga) c-

IR52B009 BENZO(A)ANTHRACENE 8.8 1.8 Industrial 3.75 3.75 
IR52B009 BENZO(A)PYRENE 13.0 0.2 Industrial 3.75 3.75 72 
IR52B009 BENZO(B)FLUORANTHENE 21 .0 1.8 lnduslrlal 3.75 3.75 11 .7 
IR528009 BENZO(K)FlUORANTHENE 3.5 1.8 - 3.75 3.75 
IR52B009 DIBENZ(A.H)ANTHRACENE 1.7 0.3 lnduslrlal 3.75 3.75 5.9 
IR52B009 INDEN0(1.2.3-CD)PYRENE 5.2 1.8 lnduslrlal 3.75 3.75 29 
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Soil Results From Oto 10 Feet bgs; Ratio of Result ,,. 
to Screening Criterion 

D Nondetects Less than Screening Criteria 
0 Nondetects Exceeding Screening Criteria 

■ Detected Result Less than Screening Criteria 

• Detected Result Exceeding Screening Criteria 
by More than 1 and Less than 5 Times 

• Detected Result Exceeding Screening Criteria 
by More than 5 and Less than 10 Times 

• Detected Result Exceeding Screening Criteria 
by More than 10 and Less than 20 Times 

• Detected Result Exceeding Screening Criteria 
by More than 20 and Less than 50 Times -Detected Result Exceeding Screening Criteria 
by More than 50 Times 
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TABLE4-1: PARCEL E SOIL, GROUNDWATER, AND SEDIMENT SCREENING CRITERIA 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Soil Criteria 

Industrial 
Residential Screening Residential Vapor 

Screening Criteria1 Criteria1 HPAL2 Intrusion Criteria3 

Chemical (mg/kg) (mg/kg) (mg/kg) (1,1g/L) 

Metals 

Aluminum 73,000 1,700,000 NA NA 
Antimony 10 820 9.05 NA 
Arsenic 0.038 0.43 11.1 NA 
Barium 7500 290,000 314.4 NA 
Beryllium 140 2200 0.71 NA 
Cadmium 3.5 980 3.14 NA 
Chromium 90,000 3,100,000 NA NA 
Chromium VI 17 37 NA NA 
Cobalt 900 1,900 .NA NA 
Copper 160 76,000 124.3 NA 
Iron 22000 610,000 NA NA 
Lead 160 800 8.99 NA 
Manganese 840 32,000 1,431.20 NA 
Mercury 1.6 610 2.28 NA 
Molybdenum 76 10,000 2.68 NA 
Nickel 300 21,000 NA NA 
Selenium 140 10,000 1.95 NA 
Silver 50 10,000 1.43 NA 
Thallium 5 130 0.81 NA 
Vanadium 65 2,000 117.2 NA 
Zinc 370 610,000 109.9 NA 
Volatile Organic Compounds 

1, 1, 1-Trichloroethane 2,000 7,000 NA 3,100 

1, 1 ;2;2-Tetrachloroethane 0.39 0.96 NA NA 
1, 1,2-Trichloroethane 0.70 1.6 NA 4 

1, 1-Dichloroethane 2.8 6 NA 6.5 

1, 1-Dichloroethene 120 420 NA 190 

1,2-Dichlorobenzene 1,100 4,200 NA 2,600 

1,2-Dichloroethane 0.28 0.61 NA . 2.3 

1,2-Dichloroethene (Total) 43 150 NA 210 

2-Butanone 22,000 120,000 NA NA 
2-Hexanone 22000 120,000 NA NA 

Revised Parcel E RI Report Page 1 of 8 

• 
Groundwater Criteria· Sediment Criteriaa 

Surface 
Water 

Domestic Use MCL5 Criteria6 HGAL7 Ambient 

Criteria4 (1,1g/L) (1,1g/L) (1,1g/L) (1,1g/L) (mglkg)b 

36,000 · 1,000 NA NA NA 
15 6 NA 43.26 NA 

0.007 10 36 27.34 15.3 
7,300 1,000 NA 504.2 NA 

NA 4 NA 1.4 NA 
18 5 8.8 5.08 0.33 

55,000 50 50 15.66 114 
NA NA 50 NA NA 
730 NA NA 20.8 NA 
1500 1300 3.1 28.04 68.1 

11,000 NA NA 2,380 NA 
. 15 15 5.6 14.44 43.2 

880 NA NA 8140 NA 
NA 2 0.025 0.6 0.43 
180 NA NA 61.9 NA 
730 100 8.2 96.48. 112 
180 50 71 14.5 0.65 
180 100 0.38 7.43 0.58 

2.4 2 426 12.97 NA 
36 NA NA 26.62 NA 

11,000 NA 81 75.68 158 

NA 200 6,240 NA --
NA 1 1,804 NA --
NA 5 NA NA -
NA 5 NA NA --
NA 6 44,800 NA ---
370 600 129 NA --
NA 0.5 22,600 NA --
NA NA 44,800 NA --
NA NA NA NA -
NA NA NA NA --
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TABLE 4-1: PARCEL E SOIL, GROUNDWATER, AND SEDIMENT SCREENING CRITERIA (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Soil Criteria Groundwater Criteria 

Industrial 
~.;...-"'------ - - -- Residential_. -- _ ·-Screel'.lji:!g,_ -- - ResidentiaLVapor __ - -- ~-

Screening Criteria 1 Criteria1 HPAL2 Intrusion Criteria3 Domestic Use MCL5 

Chemical (mg/kg) (mg/kg) (mg/kg) (1.1g/L) Criteria4 (1.1g/L) (1.1g/L) 

Volatile Organic Compounds {Continued) 

4-Methyl-2-Pentanone 5300 66,000 NA 520,000 NA NA 
Acetone 14,000 56,000 NA NA NA NA 
Benzene 0.18 0.39 NA 0.37 NA 1 
Bromomethane 3.8 13 NA 19 NA NA 
Carbon Disulfide 360 1,200 NA 560 1,000 NA 
Carbon Tetrachloride 0.091 0.2 NA 0.046 NA 0.5 
Chlorobenzene 150 540 NA 390 NA 70 
Chloroform 0.22 0.47 NA 0.7 NA 100 
Chloromethane 47 160 NA 92 NA NA 
cis-1,2-Dichloroethene 43 150 NA 210 61 6 
Ethylbenzene 1,900 7,700 NA 3,100 1,300 700 
Methylene Chloride 4.3 9.9 NA NA · NA 5 
para-lsopropyl Toluene 630 2,200 NA NA NA NA 
Styrene 4,400 19,000 NA 9,000 NA 100 
Tetrachloroethene 0.48 1.5 NA 0.54 0.1 5 
Toluene 660 2,200 NA 1,400 720 150 
T richloroethene 2.9 6.6 NA 2.9 1.4 5 
Vinyl Chloride 0.024 0.055 NA 0.028 0.032 0.5 
m,p-Xylenes 270 900 NA NA NA NA 
o-Xylene 270 900 NA 340 NA NA 
Xylene (Total) 270 900 NA 340 210 1750 
S . I ·1 0 em1vo at1 e . C raanic d a omooun s 
1-Methylnaphthalene 150 800 NA NA NA NA 
1,2,3-Trichlorobenzene 68 240 NA NA NA NA 
1,2,4-Trichlorobenzene 68 240 NA 66 7.2 70 
1,2,4-Trimethylbenzene 52 170 NA NA NA NA 
1,3,5-Trimethylbenzene 21 70 NA NA NA NA 
1,3-Dichlorobenzene 530 2,200 NA 1,300 180 NA 
1,4-Dichiorobenzene 2 4.5 NA 2.1 0.3 5 

2,4-Dimethylphenol 29 18,000 NA NA NA NA 
2-Chloronaphthalene 3,900 27,000 NA NA NA NA 
2-Methvlnaphthalene 150 800 NA 710 NA NA 

Revise.el E RI Report 

Sediment Criteria" 

Surface 

- _Water 

Criteria6 HGAL7 Ambient 

(1.1g/L) (1.1g/L) {mglkg)b 

NA NA -
NA NA --
700 NA --

6400 NA --
NA NA --

6,400 NA --
129 NA ---

6,400 NA --
6,400 NA --

44,800 NA --
86 NA -

6,400 NA --
NA NA --
NA NA --
450 NA -

5,000 NA --
400 NA --
NA NA --
NA NA -
NA NA --
NA NA -

NA NA NA 
NA NA NA 
129 NA NA 
NA NA NA 
NA NA NA 
129 NA NA 
129 NA NA 
NA NA NA 
1.5 NA NA 
NA NA 0.0194 
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TABLE 4-1: PARCEL E SOIL, GROUNDWATER, AND SEDIMENT SCREENING CRITERIA (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California· 

Soil Criteria Groundwater Criteria 

Industrial 
Residential Screening Residential Vapor 

Screening Criteria 1 Criteria1 HPAL2 Intrusion Criteria3 Domestic Use MCL5 

Chemical (mg/kg) (mg/kg) (mg/kg) (11g/L) Criteria4 (tJg/L) (11g/L) 

Semivolatile Oraanic Compounds (Continued) 
2-Nitroaniline 1.5 2,600 NA NA NA NA 
3,3'-Dichlorobenzidine 0.008 2.1 NA NA NA NA 
4-Chloro-3-Methylphenol 9.2 4,400 NA NA NA NA 
4-Methylphenol 3 4,400 NA NA NA NA 
4-Nitrophenol 0.29 440 NA NA NA NA 
Acenaphthene 3,700 38,000 NA 33,000 NA NA 
Acenaphthylene 3,700 38,000 NA NA NA NA 
Anthracene 22,000 390,000 NA 390,000 NA NA 
Benzo(a)anthracene 0.37 rn NA NA NA. NA 
Benzo(a)pyrene 0.037 0.18 NA NA NA 0.2 
Benzo(b)fluoranthene 0.34 1.8 NA NA NA NA 
Benzo( e )pyrene 1700 23,000 NA NA NA NA 
Benzo(g,h, i)perylene 1600 23,000 NA NA NA NA 
Benzo(k)fluoranthene 0.34 1.8 NA NA NA NA 
Benzoic acid 2200 3,500,000 NA NA NA NA 
Biphenyl 3000 30,000 NA NA NA NA 
Bis(2-ethylhexyl)phthalate 1.1 180 NA NA NA 4 
Butylbenzylphthalate 11,000 180,000 NA NA NA NA 
Carbazole 2.2 120 NA NA NA NA 
Chrysene 3.3 18 NA NA NA NA 
Dibenz( a, h)anthracene 0.058 0.29' NA NA NA NA 
Dibenzofuran 150 2500 NA 13,000 NA NA 
Dibenzothiophene 150 2500 NA NA NA NA 
Diethylphthalate 660 700,000 NA NA NA NA 
d i-N-Butylphthalate 5500 88,000 NA NA NA NA 
di-N-Octylphthalate 2200 35,000 NA · NA NA NA 
Fluoranthene 2,000 30,000 NA NA NA NA 
Fluorene 2,700 39,000 NA 44,000 NA NA 
lndeno(1,2,3-cd)pyrene 0.35 1.8 NA NA NA NA 
lsophorone 2.2 2,600 NA NA NA NA 
lsopropylbenzene 160 520 NA 7.8 NA NA 
Naohthalene 1.7 4.7 NA 3.6 NA NA 
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• 
Sediment Criteria" 

Surface 
Water 

Criteria6 HGAL7 Ambient 

(11g/L) (tJg/L) (mglkg)b 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
970 NA NA 
710 NA 0:0266 
60 NA 0.0317 

60 NA 0.088 
60 NA 0.244 
60 NA 0.371 
60 NA NA 
NA NA 0.412 
60 NA 0.31 

60 NA 0.258 
NA NA NA 
NA NA NA 
NA NA NA 

588.8 NA NA 
NA NA NA 
60 NA 0.289 

60 NA 0.327 

NA NA NA 
NA NA NA 

588.8 NA NA 
588.8 NA NA 
588.8 NA NA 

16 NA 0.514 

60 NA 0.0253 

60 NA 0.382 
2,580 NA NA 

NA NA NA 
470 NA 0.0558 
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TABLE 4-1: PARCEL E SOIL, GROUNDWATER, AND SEDIMENT SCREENING CRITERIA (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Soil Criteria Groundwater Criteria 

Industrial 

- - - - Residential __ Scre1111ing_ Residential_ Vapor 

Screening Criteria1 Criteria1 HPAL2 Intrusion Criteria3 Domestic Use MCL5 

Chemical (mg/kg) (mg/kg) (mg/kg) (1,1g/L) Criteria4 (1,1g/L) (1,1g/L) 

Semivolatile Oraanic Compounds (Continued) 

Naphthalene, 1,6, 7-Trimethyl- 150 800 NA NA NA NA 
Naphthalene, 2,6-Dimethyl- 150 800 NA NA NA NA 
n-Butylbenzene 580 2,300 NA NA NA NA 
n-Nitroso-di-n-propylamine 0.00017 0.35 NA NA NA NA 
n-Nitrosodiphenylamine 0.68 270 NA NA NA NA 
Pentachlorophenol 2.6 11 NA NA NA 1 
Perylene 1,600 23,000 NA NA NA NA 
Phenanthrene 22,000 390,000 NA 190,000 NA NA 
Phenanthrene, 1-Methyl- 22,000 390,000 NA NA NA NA 
Phenol 69 260,000 NA NA NA NA 
Propylbenzene 580 2,300 NA NA NA NA 
Pyrene 2,300 55,000 NA 230,000 NA NA 
sec-Butylbenzene 450 1,700 NA NA NA NA 
tert-Butylbenzene 530 2,000 NA NA NA NA 
Trichlorofluoromethane 390 1,300 NA 180 1,300 150 
Pesticides and Polychlorinated Biphenyl Congeners 

2,4'-DDD 2.1 17 NA NA NA NA 
2,4'-DDE 1.6 12 NA NA NA NA 
2,4'-DDT 1.2 12 NA NA NA NA 
4,4'-DDD 2.1 17 NA NA NA NA 
4,4'-DDE 1.6 12 NA NA NA NA 
4,4'-DDT 1.2 12 NA NA NA NA 
Aldrin 0.024 0.15 NA NA NA NA 
alpha-BHC 0.0019 0.59 NA NA NA NA 
alpha-Chlordane 0.3 2.9 NA NA NA NA 
Aroclor-1016 3.5 29 NA NA NA 0.5 
Aroclor-1242 0.18 1 NA NA NA 0.5 

Aroclor-1248 0.2 1 NA NA NA 0.5 

Aroclor-1254 0.093 1 NA NA NA NA 
Aroclor-1260 0.21 1 NA NA NA 0.5 

beta-BHC 0.0066 2.1 NA NA NA NA 
cis-Nonachlor 0.3 2.9 NA NA NA NA 

Revise.el E RI Report 

Sediment Criteria" 

Surface 
Water 

Criteria6 HGAL7 Ambient 

(1,1g/L) (1,1g/L) (mg/kgt 

NA NA NA 
NA NA NA 
NA NA NA 

660,000 NA NA 
660,000 NA NA 

7.9 NA NA 
NA NA NA 
60 NA 0.237 

NA NA NA 
1,160 NA NA 

NA NA NA 
60 NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

0.72 NA NA 
2.8 NA NA 

0.001 NA NA 
0.26 NA NA 
NA NA NA 

0.004 NA NA 
0.03 NA 0.0148 

0.03 NA 0.0148 

0.03 NA 0.0148 

0.03 NA 0.0148 

0.03 NA 0.0148 

NA NA NA 
NA NA NA 
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TABLE 4-1: PARCEL E SOIL, GROUNDWATER, AND SEDIMENT SCREENING CRITERIA (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Soil Criteria Groundwater Criteria 

Industrial 
Residential Screening Residential Vapor 

Screening Criteria1 Criteria1 HPA!-2 Intrusion Criteria3 Domestic Use MCL5 

Chemical (mg/kg) (mg/kg) (mg/kg) (1.1g/L) Criteria4 (1.1g/L) (1.1g/L) 

Pesticides and Polychlorinated Biphenyls Congeners (Continued) 

delta-BHC 11 270 NA NA NA NA 
Dieldrin 0.00066 0.15 NA NA NA NA 
Endosulfan I 15 5,300 NA NA NA NA 
Endosulfan II 15 5,300 NA NA NA NA 
Endosulfan Sulfate 16 5,300 NA NA NA NA 
Endrin 17 260 NA NA NA 2 
Endrin Aldehyde 17 260 NA NA NA NA 
Endrin Ketone 17 260 NA NA NA NA 
gamma-BHC (Lindane) 0.0026 2.9 NA NA NA 0.2 
gamma-Chlordane 0.3 2.9 NA NA NA NA 
Heptachlor 0.083 0.55 NA NA NA 0.01 
Heptachlor Epoxide 0.00054 0.27 NA NA NA 0.01 

Hexachlorobenzene 0.054 1.4 'NA NA NA 1 

Methoxychlor 290 4,400 NA NA NA 40 

Oxychlordane 0.3 2.9 · NA NA NA NA 
PCB-018 0.2 1 NA NA NA NA 
PCB-028 0.2 1 NA NA NA NA 
PCB-044 0.2 1 NA NA NA NA 
PCB-052 0.2 1 NA NA NA NA 
PCB-066 0.2 1 NA NA NA NA 
PCB-077 0.027 0.13 NA NA NA NA 
PCB-101 0.2 1 NA NA NA NA 
PCB-105 0.027 0.13 NA NA NA NA 
PCB-114 0.0053 0.027 NA NA NA NA 
PCB-118 0.027 ' 0.13 NA NA NA , NA 
PCB-123 0.027 0.13 NA NA NA NA 
PCB-128 0.2 1 NA NA NA NA· 
PCB-138 0.2 1 NA NA NA NA 
PCB-153 0.2 1 NA NA NA NA 
PCB-156 0.0053 0.027 NA NA NA NA 
PCB-167 0.27 1.3 NA NA NA NA 
PCB-170 0.2 1 NA NA NA NA 
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Sediment Criteria" 

Surface 
Water 

Criteria6 HGAL7 Ambient 

(1.1g/L) (1.1g/L) (mg/kgt 

NA NA NA 
0.142 NA 0.00044 

0.0087 NA NA 
0.0087 NA NA 

NA NA NA 
0.0023 NA NA 

NA NA NA 
NA NA NA 

0.032 NA NA 
0.004 NA NA 

0.0036 NA NA 
0.0036 NA NA 

129 NA NA 
0.003 NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA. NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
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TABLE4-1: PARCEL E SOIL, GROUNDWATER, AND SEDIMENT SCREENING CRITERIA (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Soil Criteria Groundwater Criteria 

Industrial 
~~c-,a,.._~c-=ss- -- -- -- Residential - --- _ Screen_ing~ -- -------~..---=- . ~~_si<!entia_l Vap~oL ,,_ __ 

.---r=--~-

Screening Criteria1 Criteria1 HPAL2 Intrusion Criteria3 Domestic Use MCL5 

Chemical (mg/kg) (mg/kg) (mg/kg) (pg/L) Criteria4 (pg/L) (pg/L) 

Pesticides and Polychlorinated Biphenyls Congeners (Continued) 
PCB-180 0.2 1 NA NA NA NA 
PCB-187 0.2 1 NA NA NA NA 
PCB-189 0.027 0.13 NA NA NA NA 
PCB-195 0.2 1 NA NA NA NA 
PCB-206 0.2 1 NA NA NA NA 
PCB-209 0.2 1 NA NA NA NA 
trans-Nonachlor 0.3 2.9 NA NA NA NA 
Total Petroleum Hydrocarbons 
TTPH9,10.11 NA NA NA NA NA NA 
Dioxins 

1,2,3,4,6, 7,8,9-OCDD 0.036 0.27 NA NA NA NA 
1,2,3,4,6, 7,8,9-OCDF 0.036 0.27 NA NA NA NA 
1,2,3,4,6, 7,8-HPCDD 0.00036 0.0027 NA NA NA NA 
1,2,3,4,6,7,8-HPCDF 0.00036 0.0027 NA NA NA NA 
1,2,3,4, 7,8,9-HPCDF 0.00036 0.0027 NA NA NA NA 
1,2,3,4, 7,8-HXCDD 0.000036 0.00027 NA NA NA NA 
1,2,3,4, 7,8-HXCDF 0.000036 0.00027 NA NA NA NA 
1,2,3,6,7,8-HXCDD 0.000036 0.00027 NA NA NA NA 
1,2,3,6,7,8-HXCDF 0.000036 0.00027 NA NA NA NA 
1,2,3,7,8,9-HXCDD 0.000036 0.00027 NA NA NA NA 
1,2,3,7,8,9-HXCDF 0.000036 0.00027 NA NA NA NA 
1,2,3,7,8-PECDD 0.0000036 0.000027 NA NA NA NA 
1,2,3,7,8-PECDF 0.000072 0.00055 NA NA NA NA 
2,3,4,6, 7,8-HXCDF 0.000036 0.00027 NA NA NA NA 
2,3,4,7,8-PECDF 0.0000072 0.000055 NA NA NA NA 
2,3,7,8-TCDD 0.0000036 0.000027 NA NA NA 0.00003 
2,3,7,8-TCDF - 0.000036 0.00027 NA NA NA NA 
Organotins 

Dibutyltin 14 260 NA NA NA NA 
Monobutyltin 14 260 NA NA NA NA 
Tributvltin 14 260 NA NA NA NA 

Revise.IE RI Report 

Sediment Criteria" 

Surface 
Water 

~-=---==-"-----=--

Criteria6 HGAL7 Amliient 
(pg/L) (pg/L) (mg/kgt 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA· 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
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TABLE 4-1: PARCEL E SOIL, GROUNDWATER, AND SEDIMENT SCREENING CRITERIA (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Soil Criteria Groundwater Criteria 

Industrial Surface 
Residential Screening Residential Vapor Water 

Screening Criteria 1 Criteria1 HPAL2 Intrusion Criteria3 Domestic Use MCL5 Criteria6 HGAL7 

Chemical (mg/kg) (mg/kg) (mg/kg) (1.1g/L) Criteria4 (1.1g/L) (1.1g/L) (1.1g/L) (1.1g/L) 

Other Chemicals 

Cyanide 

MCPA 

Notes: 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

a 

b 

C 

d 

e 

1,200 18;000 NA NA NA 200 NA 
·440 NA NA NA NA NA NA 

Residential and industrial screening criteria for soil are risk-based concentrations calculated based on the human health exposure pathways, exposure assumptions, and 
toxicity values identified in the HHRA (see Appendix I). 

HPALs were derived by calculating the 95 percent UCL on the 95th percentile of a data set that included metals results for soil samples collected at Parcels B, C, D, and E in 
uncontaminated areas. HPALs are site-specific ambient concentrations for metals, representing a concentration that about 5 percent of all ambient results would exceed (PRC 
1995). 
Applies to data from A-aquifer (exposure to groundwater from inhalation of VOCs migrating through the subsurface to indoor air [vapor intrusion]) (see Appendix I) 

Applies to data from B-aquifer (exposure to groundwater through domestic use, including ingestion and dermal contact) 

Applies to data from B-aquifer: MC Ls are drinking water standards published by EPA (2003) and by the California State Department of Health Services in Title 22 of the 
California Code of Regulations Sections 64431-64444. 

The surface water screening criteria selection rationale is presented in Table 4-2. 

HGALs were derived by calculating the 95 percent UCL on the 95th percentile value for each metal data set based on analytical results for groundwater samples collected at 
Parcels B, C, D, and E. HGALs are site-specific ambient concentrations for metals, representing a concentration that about 5 percent of all ambient results would exceed (PRC 
1996). ' 
PQLs (0.33 mg/kg) for several PAHs in soil and groundwater are greater than residential soil screening criteria and appropriate groundwater criteria. The screening criterion for 
these PAHs is the greater of the appropriate screening criterion or the POL. POL are considered the lowest concentrations that can be accurately measured and are used as 
screening criteria when greater than the risk-based criteria. Qualified data below the POL are reported and mapped as detected concentrations. 

TTPH soil criterion include: Soil Source Criteria, applicable to all reuse zones at Parcel E, TTPH concentration of 3,500 mg/kg in soil at depths ranging from Oto 10 feet bgs; 
and the presence of measurable free product (greater than 0.01 feet) in groundwater or soil (either as LNAPLs or DNAPLs).· (Shaw Environmental, Inc. 2007). 

TTPH groundwater criteria in µg/L are based on distance from the shoreline in feet and range from 1,400 µg/L (from Oto 50 feet) to 20,000 µg/L (for greater than 250 feet) 
(Shaw Environmental, Inc. 2007). · 

TTPH is the sum of the concentrations of TPH as gasoline, TPH as diesel, and TPH as motor oil; or is the sum of TPH as unknown purgeables and TPH as unknown 
extractables, whichever is greater 

The primary objective of the screening· criteria developed for shoreline sediments was to delineate the release of copper, lead, and PCBs resulting from site activities that could 
be a source of contamination to sediments in adjacent Parcel F (offshore). Only selected sediment screening criteria are listed in_the table. 
See Appendix G for details regarding the sediment screening process. 
Ambient concentration based on an 85th percentile of 100 percent fines. 

Values based on Long and Morgan (1991) 

Values based on Long and others (1995) 

Screening value from EPA (1996) 
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• 
Sediment Criteriaa 

Ambient 

(mg/kg)b 

NA 
NA 
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TABLE 4-1: PARCEL E SOIL, GROUNDWATER, AND SEDIMENT SCREENING CRITERIA (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Notes (Continued): 

Samples were not analyzed for voes MCL Maximum contaminant level 

µg/L Micrograms per liter MCF'A 2-methyl--4-chlorophenoxy-acetic acid 

bgs Below ground-surface-- mg/kg Milligram per kilogram 

BHC Benzene hexachloride NA Not applicable 

DOD Dichlorodiphenyldichloroethane OCDD Octachlorodibenzo-Jrdioxin 

DOE Dichlorodiphenyldichloroethene OCDF Octachlorodibenzofuran 

DDT Dichlorodiphenyltrichloroethane PAH Polynuclear aromatic hydrocarbon 

DNAPL Dense nonaqueous-phase liquid PCB Polychlorinated biphenyl 

EPA U.S. Environmental Protection Agency PECDD Pentachlorodibenzo-p-dioxin 

ER-L Effects range-low PECDF Pentachlorodibenzofuran 

ER-M Effects range-median PQL Practical quantitation limit 

HGAL Hunters Point groundwater ambient level TCDD Tetrachlorodibenzo-Jrdioxin 

HPAL Hunters Point ambient level (soil) TCDF Tetrachlorodibenzofuran 

HPCDD Heptachlorodibenzo-Jrdioxin TTPH Total- total petroleum hydrocarbons 

HPCDF Heptachlorodibenzofuran UCL Upper confidence limit 

HXCDF Hexachlorodibenzofuran voe Volatile organic compound 

LNAPL Light nonaqeous-phase liquid 

Sources: 

EPA. 1996. "Recommendations for Screening Values for Tributyltin in Sediments at Superfund Sites in Puget Sound, Washington." EPA 910/R/96/014. October. 

EPA. 2003. "List of Drinking Water Contaminants & MC Ls." Available online at: http://www.epa.gov/safewater/mcl.html 

Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. "Incidence of Adverse Biological Effects with Ranges of Chemical Concentrations in Marine and Estuarine Sediments." 
Environmental Management. Volume 19, No. 1. Pages 81-97. 
Long, E.R., and L.G. Morgan. 1991. "The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status Administration and Trends Program." National Oceanic 
and Atmospheric Administration Technical Memorandum NOS OMA 52. Seattle, Washington. 

PRC. 1995. "Draft Calculation of Hunters Point Ambient Levels, Hunters Point Annex, San Francisco, California." August 17. 

PRC. 1996. "Technical Memorandum: Estimation of HPS Groundwater Ambient Levels, HPS, San Francisco, California." September 16. 

Shaw Environmental, Inc. 2007. "New Preliminary Screening Criteria and Petroleum Programs Strategy, Final, Hunters Point Shiphard, San Francisco, California." December 21. 
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TABLE 4-2: SURFACE WATER CRITERIA FOR THE SAN FRANCISCO BAY 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• National Recommended Water Quality Criteria 
k National Ambient Water Quality Criteria (AWQC) for Protection 

(µg/L) of Saltwater Aquatic Life
1 
(µg/L) 

California Toxics Rule Criteria for Enclosed Bays and Estuaries
8 

(µg/L) Saltwater Aquatic Life Lowest Observed Effect Level (LOEL) Other Criteria 

San Francisco Bay 
(footnotes 

Instantaneous indicate source) 
Basin Plan

3 
(µg/L) Chronic9 Acute9 Maximum Chronic9 Acute9 Chronic 

h 
Acute 

i 
Othe~ (µg/L) Selected 

10% 
Water 

Quality 
20%of of 

f Footno1 
20% of Footno 20%of Footno Footno Criteria 

f Analyte Monitored Pseudonym Cone. Footnotes Cone. Footnotes Cone. Cone. Footnotes Cone. Cone. es Cone. Footnotes Cone. Cone. 
f Footnotes Cone. tes Cone. Cone. 

f tes Cone. Footnotes Other es /ua/L) 
1, 1, 1-Trichloroethane -- - -- -- -- -- - -- -- - -- - -- -- - - 31,200 6,240 - -- - -- - 6,240 
1, 1,2,2-Tetrachloroethane -- - -- - -- -- - -- -- - -- - -- -- - -- - 9,020 1,804 - -- - -- - 1804 
1, 1-Dichloroethene 1, 1-Dichloroethylene - - -- - -- -- - -- -- - -- - -- -- - -- - 224,000 44800 (27) -- - - - 44,800 
1,2,4,5-Tetrachlorobenzene - - -- - -- -- - -- -- - -- - 250 50 (22) 50 (22.23) -- - 50 
1,2,4-Trichlorobenzene -- - -- - -- -- - -- -- - -- - -- -- - 129 (22) 160 -- (22) -- - -- - 129 
1,2-Dichlorobenzene -- - -- - - -- - -- -- - -- - - -- - 129 (22) 1,970 -- (24) -- - -- - 129 
1,2-Dichloroethane -- - -- - -- -- - -- -- - -- - -- -- - -- - 113,000 22,600 - -- - -- - 22,600 
1,2-Dichloroethene (total) 1,2-Dichloroethene -- - -- - -- -- - -- -- - -- - -- -- - -- - 224,000 44,800 (27) -- - -- - 44,800 
1,2-Dichloropropane Propylene dichloride - - -- - -- -- - -- -- - -- - -- -- - 3,040 (28) 10,300 -- (28) -- - 3,040 
1,3-Dichlorobenzene -- - -- - -- -- - -- -- - -- - -- -- -- 129 (22) 1,970 -- (24) -- - 129 
1,3-Dichloropropene (total) -- - -- - -- -- - -- -- -- -- - -- -- -- -- -- 790 158 (29) -- - -- -- 158 
1,4-Dichlorobenzene -- - -- - -- -- - -- -- -- -- -- -- -- -- 129 (22) 1,970 -- (24) -- - -- -- 129 
2,4-Dinitrophenol -- - -- - -- -- - -- -- -- -- - -- -- - -- -- 230 46 (88) 150 (38,88) -- -- 46 
2,4-Dinitrotoluene -- - -- - -- -- - -- -- - -- - -- -- -- -- - 590 118 (53) 370 (53, 82) -- - 118 
2,6-Dinitrotoluene -- - -- - -- -- - -- -- - -- - -- -- -- -- -- 590 118 (53) 370 (53, 82) -- - 118 
2-Chloronaphthalene -- - -- - -- -- - -- -- - -- - -- -- -- -- -- 7.5 1.5 (48) -- - -- - 1.5 
2-Nitrophenol Nitrophenol - - -- - -- -- - -- - - -- - -- -- - -- - 4,850 970 (88) -- - -- - 970 
4,4'-DDD 2,4-DDD; ODD -- - -- - -- -- - -- -- - -- - -- -- - -- - 3.6 0.72 - -- - -- -- .72 
4,4'-DDE 2,4-DDE -- - -- - -- -- - -- -- - -- - -- -- - -- - 14 2.8 - -- - -- - 2.8 
4,4'-DDT -- - 0.001 (114) 0.13 -- - -- -- - 0.001 G,aa,ii 0.13 -- G,ii -- - -- -- - -- - -- - .001 
4,6-Dinitro-2-methylphenol 4,6-Dinitro-o-cresol -- - -- - - -- - -- -- - -- - -- - - -- - 4,850 970 (88) -- - -- - 970 
4-Amino-2,6-dinitrotoluene Dinitrotoluenes; 4-Methyl-3,5-dinitroaniline -- - -- - -- -- - -- -- - -- - - -- - -- - 590 118 - 370 (82) -- - 118 
4-Nitrophenol -- - -- - -- -- - -- -- - -- - -- -- - -- - ,4,850 970 (88) -- - -- - 970 
Acenaphthene -- - -- - -- -- - -- -- - -- - -- -- - 710 - 970 -- - 500 (38) -- - 710 

• Acenaphthylene -- - -- - -- -- - -- -- - -- - -- -- - -- - 300 60 (52) -- - -- - 60 
Aldrin -- - -- - -- -- - 1.3 -- II -- - 1.3 0.26 G -- - -- -- - -- -- -- -- .26 
Alpha-chlordane Chlordane - - 0.004 (114) -- -- - 0.09 -- - 0.004 G,aa,o 0.09 -- G,o -- - -- -- - -- - -- -- .004 
Anthracene -- - -- -- -- -- - -- -- - -- - -- -- - -- - 300 60 (52) -- - -- -- 60 
Aroclor 1016 Polychlorinated biphenyls (PCBs) -- - 0.03 rr -- -- - -- -- - 0.03 N,aa -- -- - -- - 10 -- -- -- - -- -- .03 
Aroclor 1221 Polychlorinated biphenyls (PCBs) -- - 0.03 rr -- -- - -- -- - 0.03 N,aa -- -- - -- - 10 -- - -- - -- -- .03 
Aroclor 1232 Polychlorinated biphenyls (PCBs) -- - 0.03 rr -- -- - -- -- - 0.03 N,aa -- - - -- - 10 -- -- -- - -- -- .03 
Aroclor 1242 Polychlorinated biphenyls (PCBs) -- - 0.03 rr -- -- - -- -- - 0.03 N,aa -- -- - -- - 10 -- - -- - -- - .03 
Aroclor 1248 Polychlorinated biphenyls (PCBs) -- - 0.03 rr -- -- - -- -- - 0.03 N,aa -- -- - -- - 10 -- - -- - - - .03 
Aroclor 1254 Polychlorinated biphenyls (PCBs) -- - 0.03 rr -- -- - -- -- - 0.03 N,aa -- -- - -- -- 10 -- - -- - -- - .03 
Aroclor 1260 Polvchlorinated biphenvls (PCBs) -- - 0.03 rr -- -- - -- - - 0.03 N,aa -- -- - -- - 10 -- - -- - -- - .03 
Arsenic 36 b 36 mm,oo 69 -- mm,oo -- -- - 36 A,D,bb 69 -- A,D,bb -- - 2,319 -- (95) 13 (6) -- - 36 
Atrazine -- - -- - -- -- - -- -- - 11 r,(68) 310 -- r,(68) -- - -- -- - -- - -- - 11 
Benzene - - -- - -- -- - -- -- - -- - -- -- - -- - 5,100 -- - 700 - -- - 700 
Benzo( a )anthracene -- - -- - -- -- - -- -- - -- - -- -- - -- - 300 60 (52) -- - -- - 60 
Benzo(a)pyrene -- - -- - -- -- - -- -- - -- - -- -- - -- - . 300 60 (52) -- - -- - 60 
Benzo(b )fluoranthene -- - -- - -- -- - -- -- - -- - -- -- -- -- - 300 60 (52) -- - -- - 60 
Benzo(g,h,i)perylene -- -- -- -- -- -- - -- -- - -- - -- -- -- -- - 300 60 (52) -- -- -- -- 60 
Benzo(k)fluoranthene -- -- -- -- -- -- - -- -- - -- -- -- -- -- -- - 300 60 (52) -- -- -- -- 60 
Bromochloromethane -- -- -- -- -- -- - -- -- - -- - -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400 
Bromodichloromethane -- - -- -- -- -- - -- -- - -- - -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400 
Bromoform -- - -- -- -- -- -- -- -- - -- - -- -- -- 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400 
Bromomethane -- - -- -- -- -- - -- -- - -- - -- -- - 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- - 6,400 
Butvlbenzvlphthalate n-Butyl benzyl phthalate - - -- - -- -- - -- -- - -- - -- -- - -- - 2,944 588.8 (45) 3.4 (38, 45) -- - 588.8 
Cadmium 9.3 b 9.3 (1,142) 42 -- (1,142) -- -- - 8.8 D,bb,gg 40 -- D,bb,gg -- - -- -- - -- - -- - 8.8 
Carbon tetrachloride -- - -- - -- -- - -- -- - - - -- -- - 6,400 (20) 50,000 -- - 11,500 (20, 82) -- - 6,400 
Chlordane 0.004 (114) - -- - 0.09 0.009 - 0.004 G,aa 0.09 0.009 G -- - -- -- - -- - -- - .004 
Chlorobenzene Monochlorobenzene - - - - -- - -- - -- -- - 129 (22) 160 -- (22) -- - -- - 129 
Chloroform -- - -- - -- - - -- -- - -- - -- -- - 6,400 (20) 12,000 - (20) 11,500 (20, 82) -- - 6,400 
Chloromethane -- - -- - -- -- - -- -- - -- - -- -- - 6,400 (20) 12,000 -- (20) 11,500 (20, 82) -- - 6,400 
Chromium (total) 50(VI) b,o 50(VI) 0 1100(VI) -- - -- -- - 50(VI) D,bb,o 1100 (VI) -- D,bb,o -- -- -- -- - -- - -- - 50 
Chrysene -- - -- - -- -- - -- -- - -- - -- -- - -- - 300 60 (52) -- - -- - 60 
Cis-1,2-dichloroethene Cis-1,2-dichloroethylene -- - -- - -- -- - -- -- - -- - -- -- - -- - 224,000 44,800 (27) -- - -- - 44,800 
Copper 4.9 C 3.1 nn, oo 4.8 -- 00 -- -- - 3.1 D,cc,ff 4.8 -- D,cc,ff -- - -- -- - -- - -- - 3.1 

• Cvanide 5 C 1 pp 1 -- PP -- -- - 1 Q,bb 1 -- Q,bb -- - -- -- - -- - 1 
Dibenz(a,h)anthracene 1,2:5,6-Dibenzanthracene -- -- -- - -- -- -- -- -- - -- - -- -- - -- -- 300 60 (52) -- -- -- -- 60 
Dibromochloromethane -- -- -- - -- -- - -- -- - -- - -- -- - 6,400 (20) 12,000 -- (20) 11,500 (20, 83) -- -- 6,400 
Dieldrin -- -- 0.0019 (114), II -- -- - 0.71 -- II 0.0019 G,aa 0.71 .142 G -- - -- -- - -- - -- -- .142 
Diethylphthalate -- - -- - -- -- - -- -- - -- - -- -- - -- - 2,944 588.8 (45) 3.4 (38, 45) -- - 588.8 
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TABLE 4-2: SURFACE WATER CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

----~ ~ -· -·- - ---- - -- -- - - - . ------

San Francisco Bay 

Basin Plan" (1,1g/L) 

Analyte Monitored Pseudonym Cone. Footnotes 

Dimethylphthalate -- -
Di-n-butylphthalate Dibutyl phthalate - -
Di-n-octylphthalate Bis-n-octyl phthalate - -
Endosulfan I Endosulfan {alpha) -- -
Endosulfan II Endosulfan (beta) -- -
Endrin -- -
Ethyl benzene -- -
Fluoranthene -- -
Fluorene -- -
Gamma-BHC (lindane) Gamma-Benzene hexachloride -- -
Gamma-chlordane Chlordane - -
Heptachlor - -
Heptachlor epoxide -- -
Hexachlorobenzene -- -
Hexachlorobutadiene -- -
Hexachlorocyclopentadiene -- -
Hexachloroethane -- -
lndeno(1,2,3-cd)pyrene ldeno(1,2,3-cd)pyrene - -
lsophorone -- -
Lead 5.6 b 
Mercurv Mercury, inorganic 0.025- b 
Methoxychlor -- -
Methyl-tert-butyl-ether Methyl I-butyl ether (MTBE), Methyl tertiary -- -
Methylene chloride Dichloromethane - -
Mirex - -
Naphthalene -- -
Nickel 8.3 b 
Nitrobenzene -- -
N-Nitroso-di-n-propylamine N-Nitrosodi-n-propylamine; N-Nitrosodi -- -
N-nitrosodiphenylamine -- -
Pentachlorophenol -- -
Phenanthrene -- -
Phenol -- -
Pyrene -- -
Selenium -- -
Silver 2.3 d 
Sulfide Sulfide-Hydrogen Sulfide - -
Tetrachloroethene Tetrachloroethylene (PCE) -- -
Thallium -- -
Toluene -- -
Toxaphene -- -
TPH-Diesel Diesel range organics; Diesel Fuel; Diesel -- -
TPH-Gasoline Gasoline range organics; Gasoline -- -
TPH-Motor Oil Motor oil; motor oil range organics - -
trans-1,2-Dichloroethene trans-1,2-Dichloroethylene - -
Trichloroethene Trichloroethylene (TCE) -- -
Zinc 58 C 

Revised Parcel E RI Report 

- -- -

California Toxics Rule Criteria for Enclosed Bays and Estuaries8 (1,1g/L) 

Instantaneous 
Chronicg Acute9 Maximum 

10% 
20% of of f Footnol 

Cone. Footnotes Cone. Cone. 
f Footnotes Cone. Cone. es 

-- - -- -- - -- -- -
-- - -- -- - -- -- -
- - -- -- - -- -- -

0.0087 II -- -- - 0.034 -- (115), II 
0.0087 II -- -- - 0.034 -- (115), II 
0.0023 (114), II -- -- - 0.037 -- II 

-- - -- -- - -- -- --
-- - -- -- - -- -- --
-- - -- -- - -- -- -
- - -- -- - 0.16 -- II 

0.004 (114) -- -- - 0.09 -- -
0.0036 (114) II -- - 0.053 -- II 
0.0036 (114) II - 0.053 -- II 

- - -- - - -- - -
- - -- - - -- -- -
- - -- -- - -- - -
-- - -- -- - - -- -
-- - -- -- - - -
-- - -- -- - L 

I -- -
8.1 (1,142), m 210 -- (1, 142),m -- -
-- - -- -- - -- -- -
-- - -- -- - -- -- -
-- - -- - - -- -- -
-- - -- -- - -- - -
-- - -- -- - -- -- -
-- - - -- - -- -- -

8.2 (2, 142), 00 74 -- (1. 142), 00 -- -- -
-- - -- -- - -- -- -
-- - -- - - -- -- -
- - -- -- - -- -- -

7.9 - 13 -- - -- - -
- - -- -- - -- -- -
-- - -- -- - -- - -
- - -- -- - -- -- -
71 (1,142) 290 -- (1, 142) -- -- -
-- - 1.9 0.38 (1, 142) -- -- -
-- - -- -- -- -- -- -
-- - -- -- - -- - -
-- - -- -- - -- -- --
-- - -- -- - -- -- -

0.0002 - 0.21 -- - -- -- -
-- - -- -- - -- -
-- - -- -- - -- -- -
-- - - -- - -- -- -
-- - -- -- - -- -- -
-- - -- -- - -- -- -
81 mm,oo 90 -- 00 -- -- -
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National Recommended Water Quality Criteria 
k 

(1,1g/L) 

Saltwater Aquatic Life 

Chronic9 Acuteg 

20%of 

Cone. Footnotes Cone. Cone. 
f Footnotes 

-- - - - -
-- - -- -- -
-- -- -- -- -

0.0087 G,Y,o 0.034 -- G,Y,o 
0.0087 G,Y,o 0.034 -- G,Y,o 
0.0023 G,aa 0.037 -- G 

-- - -- -- -
-- - - -- -
-- - -- -- -
-- - 0.16 0.032 G 

0.004 G,aa,o 0.09 -- G,o 
0.0036 G,aa 0.053 -- G 
0.0036 G,V,aa 0.053 - G,V 

- - -- - -
-- - -- -- -
-- - - - -
-- - -- -- -
-- - - -- -
- - -- -- -

8.1 D,bb 210 -- D,bb 
0.94 D,ee,hh 1.8 -- D,ee,hh 

-- - -- -- -
-- - -- -- -
-- - - -- -

0.001 F -- -- -
-- - -- -- -

8.2 D,bb 74 - D,bb 
-- - -- -- -
-- - -- -- -
-- - -- -- -

7.9 bb 13 -- bb 
- - -- - -
-- - -- -- -
-- - -- -- -
71 D,bb,dd 290 -- D,bb,dd 
-- - 1.9 0.38 D,G 
-- -- -- -- -
-- - -- -- -
-- - -- -- -
-- - -- -- -

0.0002 aa 0.21 --
-- - -- -- -
- - -- -- -
-- - - -- -
- - -- -- -
- - -- -- -
81 D,bb 90 -- D,bb 

National Ambient Water Quality Criteria (AWQC) for Protection 

of Saltwater Aquatic Life
1 

(1,1g/L) 

Lowest Observed Effect Level (LOEL) Other Criteria • (footnotes 
indicate source) 

Chronic 
h 

Acute
1 

Othe~ (1,1g/L) Selected 
Water 

20%of 
Quality 

Footnc Footno Footno Criteria 
Cone. tes Cone. Cone. 

f 
tes Cone. Footnotes Other lua/Ll es 

-- - 2,944 -- (45) 3.4 (38, 45) -- - 3.4 

-- - 2,944 588.8 (45) 3.4 (38, 45) - - 588.8 

-- - 2,944 588.8 (45) 3.4 (38, 45) -- - 588.8 

-- - -- -- - -- - -- - 0.0087 

-- - -- -- - -- - -- - 0.0087 
-- - -- -- - -- -- -- - 0.0023 
-- - 430 86 - -- -- -- - 86 
16 - 40 -- - -- - -- - 16 

-- - 300 60 (52) -- - -- - 60 

-- - -- -- - -- - -- - .032 

-- - -- -- - -- - -- - .004 

-- - - -- - - - - - .0036 
-- - -- - - -- - -- - .0036 

129 (22) 160 -- (22) -- - - - 129 
-- - 32 6.4 - -- - -- - 6.4 

-- - 7.0 1.4 - -- - -- - 1.4 

-- - 940 188 - -- - -- - 188 

-- - 300 60 (52) -- - -- - 60 
-- - 12,900 2,580 - -- - -- - 2,580 

-- - -- -- - -- - -- - 5.6 
-- -- -- -- - -- - -- - 0.025 
-- - -- -- - -- - 0.003 (51).f 0.003 
-- - -- -- - -- - 8,000 p 8,000 

6,400 (20) 12,000 -- (20) 11,500 (20, 82) -- - 6,400 
-- - -- -- - -- - -- - 0.001 
-- - 2,350 470 - -- - -- - 470 
-- - -- -- - -- - -- - 8.2 

-- - 6,680 1,336 - -- - -- - 1,336 

-- - 3,300,000 660,000 (56) -- - - - 660,000 

-- - 3,300,000 660,000 (56) - - -- - 660,000 

- - - - - -- - -- - 7.9 

-- - 300 60 (52) -- - -- - 60 
-- - 5,800 1,160 - -- - -- - 1,160 

-- - 300 60 (52) -- - -- - 60 
-- - -- -- - -- - -- - 71 
-- - -- -- - -- - -- - 0.38 
-- - -- -- - -- - 0.2 (51).f 0.2 

450 -- 10,200 -- - -- -- -- - 450 
-- - 2,130 426 - -- - -- - 426 

5,000 - 6,300 -- -- -- - -- - 5,000 
-- -- -- -- -- -- 0.0002 
-- - -- -- -- -- - 1,400 q 1,400 
-- - -- -- -- -- - 1,400 q 1,400 
-- - -- -- - -- - 1,400 q 1,400 
-- - 224,000 44,800 (27) -- - -- - 44,800 
-- - 2,000 400 - -- - -- - 400 
-- - -- -- - - - -- - 81 

• 
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TABLE 4-2: SURFACE WATER CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Notes: Values shaded are those selected as screening criteria. 
Footnotes and references are detailed below. 
No criterion available 

ug/L Microgram per liter 
BHC Benzene Hexachloride (Lindane) 
DDD Dichlorodiphenyldichloroethane 
DDE 1, 1-dichloro-2,2-bis(p-chlorophenyl)ethylene 
DDT 1, 1, 1-Trichloro-2,2-bis(p-chlorophenyl)ethane 
TPH Total petroleum hydrocarbons 

Footnotes: 
a California Environmental Protection Agency, Regional Water Quality Control Board, San Francisco Bay Area Region (Water Board). 1995. "San Francisco Bay Basin Plan Water Quality Control Plan." June 21. Table 3-3 Water Quality Objectives for Toxic Pollutants for Surface Water With 

Salinities Greater Than 5 Parts Per Billion. 
b From Water Board "Basin Plan" 4-Day Average (Chronic) 
c From Water Board "Basin Plan" 24-Hour and 1-Hour Average (Acute) 
d From Water Board "Basin Plan" Instantaneous Maximum 
e From "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (CTR) (EPA 2000) and 'Water Quality Control Plan, San Francisco Bay Basin Region" (Water Board 1995). The most appropriate criteria were used. 

Criterion made more suitably protective by means of standard convention of lowering acute values by 80 percent and instantaneous values by 90 percent to make them more appropriate for use under chronic exposure scenarios. 
9 An acute criterion (EPA identified as Criteria Maximum Concentration [CMC]) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed briefly without resulting in an unacceptable effect. The chronic concentration (EPA 

identified as Criterion Continuous Concentration [CCC]) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed indefinitely without resulting in an unacceptable effect. The CMC and CCC are just two if the six parts of an 
aquatic life criterion; the other four parts are the acute averaging period, chronic averaging period, acute frequency of allowed exceedance, and chronic frequency of allowed exceedance. Because 304(a) aquatic life criteria are national guidance, they are intended to be protective of the 
vast majority of the aquatic communities in the United States (EPA 2002a). 

h EPA National "AWQC Lowest Observed Effect Level (Chronic)" (Water Board 2000) 
EPA National "AWQC Lowest Observed Effect Level (Acute)" (Water Board 2000) 

j EPA National "AWQC Lowest Observed Effect Level (Other)" (Water Board 2000) 
k From "National Recommended Water Quality Criteria: 2002" (EPA 2002a) and "Revision of National Recommended Water Quality Criteria." (EPA 2002b), unless otherwise noted. 

From "Final Technical Memorandum Estimation of Ambient Concentrations of Metals in Groundwater'' (Tetra Tech 2001) 
m In instances where criteria from "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (EPA 2000) refer to the 'Water Quality Control Plan, San Francisco Bay Basin Region" (Water Board 1995), Water Board 1995 criteria were used. The Water Board 

1995 criteria are distinguished by an "m" in the footnote column. 

o Detailed application of this toxicity criterion may require the review and/or summation of analyte isomer, congener, or speciation results, as applicable. Please see applicable regulatory agency source document for additional detail. 
P Water Board 1998 
q Tetra Tech EM Inc. 1999 
r Water Board 2000 

The following lettered footnotes are derived from EPA "National Recommended Water Quality Criteria: 2002" (EPA 2002a), Table 1 - Priority Toxic Pollutants: 
A This recommended water quality criterion was derived from data for arsenic (Ill), but is applied here to total arsenic, which might imply that arsenic (111) and arsenic (V) are equally toxic to aquatic life and that their toxicities are additive. In the arsenic criteria document (EAP 440/5-84-033, 

January 1985), Species Mean Acute Values (SMAVs) are given for both arsenic (Ill) and arsenic (V) for five species, and the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (Ill) and arsenic (V) for one species; for the fathead minnow, 
the chronic value for arsenic (V) is 0.29 times the chronic value for arsenic (Ill). No data are known to be available concerning whether the toxicities of the forms of arsenic to aquatic organisms are additive 

D Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metal in the water column. The recommended water quality criteria value was calculated by using the previous 304(a) aquatic life criteria expressed in terms of total recoverable metal, and mulitplying it by a 
conversion factor (CF). The term "Conversion Factor" (CF) represents the recommended conversion factor for converting a metal criterion expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion Factors 
for saltwater CCCs are currently unavailable. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs). See "Office of Water Policy and Technical Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria," October 1, 1993, by 
Martha G. Prothro, Acting Assistant Administrator for Water, available from the Water Resource center, US EPA, 401 M St., SW, mail code RC4100, Washington DC 20460; and 40CFR 131.36(b)(1 ). Conversion Factors applied in the table can be found in Appendix A to the Preamble -
Conversion Factors for Dissolved Metals. 

F The deviation of this value is presented in the Red Book (EPA 440/9-76-023, July 1976). 

G The criterion is based on 304(a) aquatic life criterion issued in 1980 and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), Dichlorodiphenyltrichloroethane (DDT) (EPA 440/5-80-38), Endosulfan (EPA 440/5-80-046), Endrin (EPA 
440/5-80-047), Heptachlor (EPA 440/5-80-052), Hexachlorocyclohexane (EPA 440/5-80-054), Silver (EPA 440/5-80-071 ), The minimum data requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines. For example, a "CMC" derived using the 
1980 Guidelines was derived to be used as an instantaneous maximum. If assessment is to be done using an averaging period, the values given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the 1985 Guidelines. 

N This criterion applies to total polychlorinated biphenyls (e.g. the sum of all congener or all isomer or homolog or Aroclor analyses.) 

Q This recommended water quality criterion is expressed as mg free cyanide (as CN)/l. 
V This value was derived from data for heptachlor, and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor epoxide. 

Y This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan. 

aa This criterion is based on a 304(a) aquatic life criterion issued in 1980 or 1986, and was issued in one of the following documents : Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038 ), Endrin (EPA 4405-80-047), Heptachlor (EPA 440/5-80-052), 
Polychlorinated biphenyls (EPA 440/5-80-068), Toxaphene (EPA 440/5-86-006). This CCC is currently based on the Final Residue Value (FRV) procedure. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), the EPA no 
longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria. Therefore, the EPA anticipates that future revisions of this CCC will not be based on FRV procedure. 

bb This water quality criterion is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (3uidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses. PB85-227046, January 1985) and was issued in one of the 
following criteria documents: Arsenic (EPA 440/5-84-033), Cadmium (EPA 882-R-01-001 ), Chromium (EPA 440/5-84-029), Copper (EPA 440/5-84-031 ), Cyanide (EPA 440/5-84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004), Pentachlorophenol (EPA 440/5-86-009), Toxaphene 
(EPA 440/5-86-006), Zinc (EPA 440/5-87-003). 

cc When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic, and use of Water-Effect Rations might be appropriate. 
dd The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater fishes in the field as it is to freshwater fish in the field, the status of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 mg/L in salt 

water because the saltwater CCC does not take into account uptake via the food chain. 
ee This recommended water quality criterion was derived on page 43 of the mercury document (EPA 440/5-84-026, January1985). The saltwater CCC of 0.02fµg/L given on page 23 of the criteria document is based on the Final Residue Value procedure in the 1985 Guidelines. Since the 

publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria. 
ff This recommended water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (draft, April 14, 1995) and was promulgated in the Interim final National Toxics Rule (60 FR 22228-222237, May 4, 1995). 

gg EPA is actively working on this criterion, and so this recommended water quality criterion may change substantially in the near future. 
hh This recommended water quality criterion was derived from data for inorganic mercury (11), but is applied here to total mercury. If a substantial portion of the mercury in the water column is methylmercury, this criterion will probably be under protective. In addition, even though inorganic mercury 

is converted to methylmercury, and methylmercury bioaccumulates to a great extent, this criterion does not account for uptake via the food chain because sufficient data were not available when the criterion was derived 
This criterion applies to DDT and its metabolites (that is, the total concentration of DDT and its metabolites should not exceed this value.) 
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TABLE 4-2: SURFACE WATER CRITERIA FOR THE SAN FRANCISCO BAY (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

The following lettered footnotes are derived from EPA "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California" (EPA 2000) 
II This criterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/ Dieldrin (EPA 440/5-80-019), Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047), 

Heptochlor (440/5-80-025), Hexachlorocyclohexane (EPA 440/5/80/054), Silver (EPA 440/5-80-071) (originally footnote gin CTR). 
mm Criteria for these metals are expressed as a function of the water-effect ratio (WER) (originally footnote I in the CTR) 

nn No criterion for protection of human health from consumption of aquatic organisms (excluding water) was presented in the 1980 criteria document or in the 1986 Quality Criteria for Water. Nevertheless, sufficient information was presented in the 1980 document to allow a calculation of a 
criterion, even though the results of such calculations were not shown in the document. 

oo These freshwater and saltwater criteria for metals are expressed in terms of dissolved fraction of the metal in the water column. Criterion values were calculated by using EPA's Clean Water Act 304(a) guidance values (described in the total recoverable fraction) and then applying the 
conversion factors in 131.36(bX) and (2). 

pp These criteria were promulgated for specific waters in California in the National Toxics Rule (NTR). The specific waters to which the NTR criteria apply include Waters of the State defined as bays or estuaries, including the San Francisco Bay upstream to and including Suisun Bay and the 
Sacramento-San Joaquin Delta. This section does not apply instead of the NTR for these criteria. 

rr PCBs are a class of chemicals that include Aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016. The aquatic life criteria apply to the sum of this set of seven Aroclors. 

The following numbered footnotes are derived from "A Compilation of Water Quality Goals" (Water Board 2000). These footnotes directly correlate with the source document. 
1 Expressed as dissolved 
2 Expressed as total recoverable 
6 Pentavalent arsenic [As(V)) effects on plants. 

20 For halomethanes 
22 For chlorinated benzenes 
23 Toxicity to a fish species exposed for 7 .5 days 
24 For dichlorobenzenes 
27 For dichloroethylenes 
28 For dichloropropanes 
29 For dichloropropenes 
38 Toxicity to algae occurs 
45 For phthalate esters 
48 For chlorinated naphthalenes 
51 From U.S. Environmental Protection Agency, Quality Criteria for Water (1976) "The Red Book." 
52 For polycyclic aromatic hydrocarbons 
53 For dinitrotoluenes 
56 For nitrosamines 
68 Draft/tentative/provisional; applies only to second vahJe if more than one value is listed. 
82 A decrease in the number of algal cells occurs. 
83 Adverse effects on a fish species exposed for 168 days. 
88 For nitrophenols 
95 For the pentavalent form 

114 Developed as 24-hour average using 1980 EPA guidelines, but applied as 4-day average in the National Toxics Rule and/or Proposed California Toxics Rtile. 
115 Criterion most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan. 
116 Applies separately to Aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016; based on carcinogenicity at 1-in-a-million risk level. 
142 Criteria do not apply to waters subject to water quality objectives in Tables lll-2A and lll-2B of the San Francisco Bay Regional Water Quality Control Board's 1986 Basin Plan 
143 These criteria were promulgated for specific California waters in the National Toxics Rule 
144 The ambient level was set at or below the minimum reported detection limit. 
145 The ambient concentraton represents the 95th percentile of the distribution. Additionally, the 95th percentile of the distribution was calculated using distribution dependent formulae. For normal and lognorrnal distributions, the g5th percentile calculation 

used the parameters of the best-fitted regression line drawn through the detected values on the probability plot. For nonparametric distribution, the analytical formula was used (Gilbert 1987). 
References: 

Gibert, R.O. 1987 Statistical Methods for Environmental Pollution Monitoring. Van Nostrand Reinhold, New York. 

PRC. 1995. "Draft Calculation of Hunters Point Ambient Levels, Hunters Point Shipyard, San Francisco, California." April 11. 
Regional Water Quality Control Board (Water Board). 1995. "San Francisco Bay Basin Plan." San Francisco Bay Region. June 21 
Water Board. 1998. "Recommended Interim Water Quality Objectives (or Aquatic Life Criteria) for Methyl Tertiary-Butyl Ether (MTBE)." San Francisco Bay Region. October 1 
Water Board. 2000. "A Compilation of Water Quality Goals." Prepared by Jon B. Marshack, Central Valley Region. August. 
Water Board. 2001. 'Water Quality Goals Update." Central Valley Region. April 18. 
Tetra Tech EM Inc. 1999. "Draft Remedial Investigation Report, Site 12 Operable Unit, Naval Station Treasure Island, San Francisco, California." June 1. 
Tetra Tech EM Inc. 2001. "Final Technical Memorandum Estimation of Ambient Concentrations of Metals in Groundwater, Naval Station Treasure Island, San Francisco, California." March 30. 
U.S. Environmental Protection Agency (EPA). 2000. "Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California." 40 CFR Part 131, RIN 2040-AC44. May 18 
EPA. 2002a. "National Recommended Water Quality Criteria: 2002." EPA-822-R-02-047. November. 
EPA. 2002b. "Revision of National Recommended Water Quality Criteria." FRL-OW-7431-3. December 27. 
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TABLE 4-3: SUMMARY OF SELECTED METALS DETECTED IN GROUNDWATER AT CONCENTRATIONS 

ABOVE CRITERIA 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard,' San Francisco, California 

Chemical Concentration (ua/L) 
Well 

Identification No. Samole Date Copper Lead Nickel 
IR02MW126A 9/10/2004 11 11.5 4.1 J 

11/17/2004 5.0 U 5.0 U 5.0 U 
IR02MW300A 9/15/2004 53.0 11.9 J 18.6 J 

11/30/2004 31.3 10 U 10 U 
IR02MW373A 7/23/2002 369 17.6 753.0 

9/17/2002 241 35.2 452.0 
IR02MWB-2 9/14/2004 6.2 U 25 U 364.0 

11/22/2004 10.0U 10.0 U 76.2 
IR03MW218A1 1/24/1992 8.9 U 1.8 28.8 U 

7/9/1992 25.9 J 23.4 17.3 U 
IR03MW226A 7/24/1992 824 613 146 

8/27/1992 6.4 1.6 U 17.3 U 
IR03MWO-1 7/9/1992 3 240 65.0 1.140 

I 8/28/1992 2.2 1.6 U 17.3 U 
IR12MW18A 7/18/2002 -- -- 123.0 

9/5/2002 -- -- 127.0 
PA36MW03A 7/31/2002 264 -- --

9/13/2002 186 -- --

Notes: Bolded results exceed the criteria 

Not analyzed 

µg/L Microgram per liter 

J Estimated concentration 

u Not detected 

Zinc 
221.0 
157.0 
182 J 
88.1 J 
4930 
2970 
250 U 
100 U 

5.0 
16.5 U 
1180 
32.9 

2400 
16.5 U' 

--
--

621 
556 
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• TABLE 4-4: SUMMARY OF SELECTED voes DETECTED IN GROUNDWATER AT CONCENTRATIONS ABOVE CRITERIA 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Well Identification Sample Chemical Concentration. (µg/L) 
No. Date Benzene Chloroform 1,1-DCE Naphthalene PCE TCE 

I R01 MW367 A* 9/18/2002 3.3 0.5 U 0.48J 0.72 J 0.5 U 0.5 U 
7/15/2002 3.4 0.5 U 0.52 0.59J 0.5 U 0.5 U 

IR02MW126A. 11/17/2004 0.32 J 0.5 U 0.5 U 10 U 0.5 U 0.5 U 
9/10/2004 1.1 J 0.5 U 0.5 U 6.4J 0.5 U 0.5 U 

IR02MW146A 5/29/1996 2 0.5 U 0.5 U 18 J 0.5 U 0.5 U 
3/26/1996 3 0.5 U 0.5 U 12 0.5 U 0.5 U 

IR02MW173A 5/30/1996 0.8 0.5 U 0.5 U 16 J o:s u 0.5 U 
3/26/1996 1 0.5 U 0.5 U 31 0.5 U 0.5 U 

IR02MW372A 5/10/1996 3 0.5 U 0.5 U 5J 0.5 U 2 
3/7/1996 2J 0.5 U 0.5 U 10 U 0.5 U 0.5 

IR03MW218A1 7/9/1992 10 U 10 U 10 U 19 10 U 10 U 
1/24/1992 1J 10 U 10 U 19 10 U ' 10 U 

IR03MW218A2 11/23/2004 . 5.2 0.5 U 1 U 24 0.5 U 0.5 U 
9/14/2004 7.7 J 0.5 U 1 U 50 U 0.5 U 0.5 U 

IR03MW218A3 .9/25/2002 0.82 0.5 U 0.5 U 5.2 U 0.5 U 0.12 J 
8/1/2002 0.64 0.5 U 0.5 U 4.8 U 0.5 U 0.43 J 

IR03MW225A 4/3/1996 1 0.5 U 0.5 U 10 U 0.5 U 0.5 U 
6/19/1996 3 0.5 U 0.5 U 2J 0.5 U 0.5 U 

IR03MW226A 8/27/1992 4J SU SU 10 U. SU SU 
7/24/1992 3J SU SU 11 SU SU 

IR03MW342A 11/22/2004 0.76 0.5 U 1 U 10 U 0.28 J 0.5 U 
9/14/2004 1.7 0.5 U 1 U 10 U 0.5 U 0.29 J 

IR03MW369A 5/20/1996 2 0.5 U 0.5 U SJ 0.5 U 0.5 U 
3/6/1996 2 0.5 U 0.5 U 29 0.5 U 0.5 U 

IR03MW370A 5/16/1996 1 0.5 U 0.5 U 15 0.5 U 0.5 U 
3/6/1996 2 0.5 U 0.5 U 21 0.5 U 0.5 U 

IR03MWO-1 8/28/1992 9 SU SU 23 SU SU 
· 7/9/1992 9 SU SU 10 U 1 J 15 

IR04MW13A* 12/6/2004 0.5U. 0.17 J 39 10 U 61 54 
9/16/2004 ' 0.5 U 0.18 J 36 10 U 62 68 

IR04MW31A* 9/11/2002 0.5 U 0.5 U 0.5 U -- 0.5 U 0.5 U 
7/23/2002 2.6 0.5 U 0.5 U -- 0.5 0.32 

IR04MW36A* 12/2/2004 2.7 0.5 U 1 U 10 U 0.5 U 0.5 U 
9/16/2004 0.5 U 0.5 U 1 U 10 U 0.5 U 0.5 U 

IR04MW37A 12/1/2004 0.5 U 0.5 U 1 U -- 0.5 U 7 
9/14/2004 0.5 U 0.5 U 1 U -- 0.5 U 4.9 

IR05MW76A 6/19/1992 SU SU 4J 10 U 2.0 J SU 
2/11/1992 SU SU SU 11 U SU SU 

IR12MW15A 9/16/2002 1.3 0.5 U 0.21 J 4.8 U 0.5 U 0.23J 
8/6/2002 0.5 U 0.5 U 0.5 U 4.8 U 0.5 U 0.5 U 

IR12MW17A 11/17/2004 7.8 0.5 U 0.33 J 10 U 0.5 U 0.5U 
9/10/2004 3.3J 0.5 UJ 0.39 J 10 U 0.5 UJ 0.5 UJ 

IR12MW19A 9/11/2002 0.5 U 0.5 U 9.7 -- 2.1 2.3 
7/26/2002 0.5 U 0.5 U 14 -- 3.8 2.8 

IR12MW21A 5/2/1996 0.4J 0.5 U 0.5 U 10 U 0.5 U 0.5 U 
4/19/2002 0.5 U -- -- -- -- --
4/2/1996 0.5 0.5 U 0.5 U 10 U 0.5 U 0.5 U 

IR14MW12A 9/16/1992 SU SU SU 10 U SU SU 
2/26/1992 SU 2J SU 10 U SU SU 

IR36MW125A 11/29/2004 0.5 U 0.5 U 1 U 0.5 U 0.5 U 110 
9/18/2002 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 12 
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TABLE 4-4: SUMMARY OF SELECTED voes DETECTED IN GROUNDWATER AT CONCENTRATIONS ABOVE CRITERIA • 
(CONTINUED) ' 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Well Identification Sample Chemical Concentration (µg/L) 
No. ! Date Benzene Chloroform 1,1-DCE Naphthalene 

IR39MW21A I 1112912004 71 0.5 U 1 U 10 U 

6/16/2004 0.74. 0.5 U 1 U 10 U 
IR39MW35A 3/18/1996 0.5 U 0.5 U 0.5 U 10 U 

2/14/1996 0.5 UJ 0.5 UJ 0.5 UJ 10 U 
IR44MW08A** 11/29/2004 0.5 U 14 1 U -

il 9/13/2004 0.5U 21 1 U -
IR74MW01A 11/22/2004 0.5 U 0.32 J 1 U -

9/14/2004 0.5 U 0.27 J 1 U -
PA36MW04A • 9/11/2002 0.5 U 0.5 U 0.5 U -

7/1/2002 0.5 U 0.5 U 0.5 U -
PA50MW09A :; 5/2/1996 0.5 U 54 0.5 U 10 U 

3/21/1996 0.5 U 42 0.5 U 10 U 

Notes: Balded results exceed the criteria. 

Well is locatediiat Parcel E-2 and included to evaluate spatial distribution of chemical concentrations. 

Well is located
1

1at Parcel D and included to evaluate spatial distribution of chemical concentrations. 

Not analyzed 

µg/L Microgram per,!liter 

DCE Dichloroethene 

J Estimated conbentration 

PCE Tetrachloroethene 

TCE Trichloroethene 

u Not detected 

voe Volatile organic compound 

Revised Parcel E RI R~port 
!,' 

Page 2 of 2 

PCE TCE 

0.5 U 0.5 U 

0.5 U 0.5 U 
0.5 U 1 
0.5 UJ 3J 
0.5 U 0.16 J 
0.5 U 0.5 U 
0.5 U 3.3 
0.5 U 3.4 
0.5 U 0.13 J 

17 0.55 
0.5 U 0.5 U 
0.5 U 0.5 U 
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TABLE 4-5: SUMMARY OF SELECTED PESTICIDES AND PCBS DETECTED IN GROUNDWATER AT 

CONCENTRATIONS ABOVE CRITERIA 
Revised Remedial lnve~tigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Well Chemical Concentration (µg/L) 
Identification No. Sample Date Aroclor-1254 gamma-Chlordane Heptachlor Epoxide 

IR01MW44A* 12/3/2004 0.5 U 0.1 U 0.1 U 
9/15/2004. 0.5 U 0.15 U 0.066 

IR02MW146A 3/26/1996 0.5 U 0.05 U 0.01 U 
5/29/1996 0.2 J 0.05 U 0.01 U 

IR02MW300A 9/15/2004 -- 0.05 U 0.05 U 
11/30/2004 -- 0.013 J 0.014 J 

IR02MW372A 5/10/1996 35 0.3 0.2 
3/26/2001 1 0.05J ·. 0.02J 

IR02MW372A 9/10/2002 -- 0.11 -
7/17/2002 -- 0.0094 U -

IR02MWB-3 8/27/1992 23 12 U 1.0 U 
3/15/2001 0.1 0.005 U 0.005 U 

IR03MW225A 4/3/1996 0.5 U 0.05 U 0.01 U 

' 
6/19/1996 1 0.05 U 0.01 U 

IR03MW370A 3/6/1996 0.5 U 0.05 U 0.01 
5/16/1996 0.5 U 0.05 U 0.01 U 

IR11MW25A 11/25/1991 1.0 U 0.5 U 0.05 U 
3/9/2001 0.1 U 0.005 0.005 U 

IR12MW17A 9/10/2004 -- 0.05 U 0.0073 J 
11/17/2004 -- 0.05 U 0.05 U 

PA36MW04A 7/24/2002 
) 0.0094 U ----

9/11/2002 -- 0.013 J --

Notes: This table supports Figure 4-5 (Selected Pesticide and PCBs Concentrations in A-aquifer Groundwater); other 
· pesticides or PCBs detected in groundwater are summarized in redevelopment block-specific tables (Statistical 

Analysis of Groundwater Data).· 

Bolded results exceed the criteria. 

Well is located at Parcel E-2 and included to evaluate spatial distribution of chemical concentrations. 

Not analyzed 

µg/L Microgram per liter 

J Estimated concentration 

PCB Polychlorinated biphenyl 

U Not detected 
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TABLE 4-6: SUMMARY OF TPH DETECTED IN GROUNDWATER AT CONCENTRATIONS ABOVE 

CRITERIA 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Well Chemical Concentration (1,1g/L) 
Identification No. Sample Date TTPH 

IR02MW173A 5/30/1996 4,180.0 
3/26/1996 6,600.0 

IR03MW369A 5/20/1996 4,300.0 
3/6/1996 13,500.0 

IR03MW218A2 11/23/2004 9,190.0 
9/14/2004 290.0 

IR03MW225A 6/19/1996 8,000.0 
4/3/1996 3,930.0 

IR03MW370A 5/16/1996 6,110.0 
3/6/1996 12,900.0 

IR03MW371A 5/16/1996 1,682.0 
3/6/1996 7,846.0 

Notes: Bolded results exceed criteria 

µg/L Microgram per liter 

TTPH Total total petroleum hydrocarbons 
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TABLE 4.3.1-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 31 A SOIL DATA (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Ratio of 
Parcel E Maximum 

Residential Detected 

-
Parcel E 
lndustrtal 

Number Percent Screening Cone. to Screening 
Analyte of Number of Detection HPAL Criteria Residential Criteria -Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) 

METAL Arsenic' - 6 3 50.0 11.1 0.038 159.34 0.434 
METAL Iron 6 6 100.0 NA 21,963 2.75 613,200 

METAL Manganese• 6 6 100.0 1431.2 - 843 5.99 32,251 

METAL Nickelc 6 6 100.0 551.9-4772 302 7.35 20,692 

METAL- Vanadium• 6 6 100.0 117.2 64.8 3.22 2,044 
svoc Bis(2-ethylhexyl)phthalate 6 1 16.7 NA 1.14 2.54 176 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for full statistical analysis. 

Chemical not selected for nature and extent evaluation based on HPAL factor. 

Chemical not selected for nature and extent evaluation based on maximum detection factor {maximum detect less than 30 times residential criteria). 

Ratio of 
Maximum 
Detected Maximum Detects Detects 
Cone. to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(%) Criteria(%) 

14.07 6.1 0.0 100.0 
0.10 60,500 NA 100.0 

0.16 5,050 33.3 50.0 

0.11 2,220 0.0 66.7 

0.10 209 33.3 66.7 
0.02 2.9 NA 100.0 

The HPAL for nickel is a sample-specific, regression analysis.based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for som 

mg/kg Milligram per kilogram 

NA Not applicable 
NA 1 Not applicable; chemical detected in au samples 

POL Practical quantitation limit 

SVOC Semivolalile organic compound 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 

) 
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• 
Detects Nondetects Nondetects 
Greater Nondetects Greater Greater 

than Greater than than_ 
Industrial than HPAL Residential Industrial 

Criteria(%) (%) Criteria(%) Criteria(%) 

100.0 0.0 100.0 100.0 
0.0 NA1 NA1 NA1 

\ 0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 
0.0 NA 20.0 0.0 
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TABLE 4.3.2-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 31B/36 SOIL DATA (0 TO 10 FEET BGS) 

Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Analyte 
Group 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 

METAL 
METAL 
METAL 
METAL 

PCB 
PEST 
SVOC 
svoc 
svoc 
svoc 
svoc 
svoc 
svoc 
svoc 
svoc 
voe 
voe 

Notes: 

Parcel E Ratio of Parcel E 
Residential Maximum Industrial 

Number Percent Screening Detected to Screening 
of Number of Detections HPAL Criteria Residential 

Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria! 
Arsenic 178 121 68 1U 0.04 3,396 
Cadmium 178 68 38.2 3.14 3.46 1.04 
Coooer 178 177 99.4 124.3 159 54.0 
Iron 178 178 100 NA 21,963' 3.14 
Lead 178 146 82.0 8.99 155 6.13 
Manganese 178 177 99.4 1,431 843 9.50 
Mercury 174 88 50.6 2.28 1.59 23.6 

Nickel" 178 178 100 45.19-8,872 302 6.59 
Thallium 174 7 4.0 0.81 5.02 1.19 
Vanadium 178 178 100 117.2 64.8 2.51 
Zinc 178 178 100 109.9 373 4.29 
Aroclor-1260 177 3 1.7 NA 0.211 2.65 
alpha-BHC 177 1 0.6 NA 0.002 5.81 
Benzol a lanthracene 201 15 7.5 NA 0.370 3.24 
Benzo/alovrene 199 14 7.0 NA 0.037 32.2 
Benzo/b)fluoranthene 198 33 16.7 NA 0.338 6.21 
Benzo(k)fluoranthene 198 5 2.5 NA 0.338 2.90 

Bis(2-ethvlhexvllohthalate• 173 4 2.3 NA 1.14 42.0 
Chrvsene 201 30 14.9 NA 3.30 1.18 
Dibenz(a,h)anthracene 198 3 1.5 NA 0.058 1.90 
lndeno/1,2,3-cdlovrene 199 7 3.5 NA 0.347 1.99 
n-Nltrosodiohenvlamine 174 9 5.2 NA 0.679 3.39 

Naphthalene' 218 26 11.9 NA 1.67 3.96 

Trichloroethene' 158 35 22.2 NA 2.94 3.74 

Data presented for all chemicals detected in at least one sample at concentrations that exceeded HPALs or residential screening criteria. 

See Appendix C for full statistical analysis. 

Criteria 
(mg/kg) 

0.434 
983 

75,628 
613,200 

800 
32,251 

611 

20,692 
135 

2,044 
613,200 

1.00 
0.594 
1.76 

0.176 
1.76 
1.76 

176 
17.6 

0.289 
1.76 
274 

4.65 

6.56 

Ratio of 
Maximum Maximum Detects Detects 

Detected to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(¾) Criteria(¾) 
299.76 130 12.4 100.0 
0.00 3.60 1.5 1.5 
0.11 8,600 15.8 13.6 
0.11 69,000 NA 84.8 
1.23. 980 35.6 6.9 
0.25 8,010 13.0 46.9 
0.06 37.60 17.1 19.3 

0.10 1,990 0.0 32.0 
0.04 6.00 42.9 14.3 
0.08 163 5.6 48.3 
0.00 1,600 15.7 6.2 
0.56 0.560 NA 33.3 

.0.02 0.011 NA 100.0 
0.68 1.20 NA 20.0 
6.83 1.20 NA 92.9 
1.20 2.10 NA 24.2 
0.56 0.980 NA 40.0 

0.27 48.0 NA 50.0 
0.22 3.90 NA 3.3 
0.38 0.110 NA 33.3 
0.39 0.690 NA 28.6 
0.01 2.30 NA 11.1 

1.42 6.60 NA 7.7 

1.68 11 NA 2.9 

The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a ra_nge, are calculated for each individual sample \Mthin the redevelopment block. 

Chemical not selected for nature and extent evaluation based on PQL factor 

bgs 

BHC 

Cone. 
HPAL. 

mg/kg 

NA 

NA1 

PCB 

PEST 

PQL 

svoc 
voe 

Source: 

Chemical not selected for nature and extent evaluation based on the percent o~ detections and the low number of detections that exceeded criteria. 

Below ground surface 

Benzene hexachloride 

Concentration 

Hunters Point ambient level (for soil) 

Milligram per kilogram 

Not applicable 

Not applicable; chemical detected in all samples 

Polychlorinated biphenhy1 

Pesticide 

Practical quantitation limit 

Sernivolatile organic coiTipound 

Volatile organic compound 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Detects Non detects Nondetects 
Greater Greater Greater 

than Nondetects than than 
Industrial Greater than Residential Industrial 

Criteria(%) HPAL Criteria Criteria 
100.0 0.0 100.0 80.7 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
0.7 3.1 0.0 0.0 
0.0 0.0 100.0 0.0 
0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 
0.0 6.0 3.0 0.0 
0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 
0.0 NA 2.3 0.0 
0.0 NA 95.5 0.0 
0.0 NA 41.4 6.5 
28.6 NA 99.5 96.2 
3.0 NA 86.1 9.1 
0.0 NA 78.2 7.3 

0.0 NA 10.1 0.0 
0.0 NA 5.3 0.6 
0.0 NA · 99.5 79.0 
0.0 NA 68.2 7.8 
0.0 NA 11.5 0.0 

7.7 NA 6.3 4.2 

2.9 NA 0.8 0.0 
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TABLE 4.3.2-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 318/36 SOIL DATA (DEEPER THAN 10 FEET BGS) 

Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E Ratio of 
Residential Maximum Industrial Maximum 

Detections Screening Detected to Screening Detected to 
Analyte Number of Number of /Analyses HPAL Criteria Residential Criteria Industrial 
Group Chemical Analyses Detections (%) (mg/kg)· (mg/kg) Criteria (mg/kg) Criteria 

METAL Arsenic8 120 84 70.0 11.1 0.038 580 0.434 51.2 
METAL l Iron 120 120 100.0 NA 21,963 2.93 613,200 0.105 
METAL Manganese 120 120 100.0 1,431 843 21.5 32,251 0.561 

METAL Nickel' 120 120 100.0 29.1-4,731' 302 5.40 20,692 0.079 
METAL Thallium 113 5 4.4 0.81 5.02 4.62 135 0.172 
METAL Vanadium 120 120 100.0 117.2 64.8 1.93 2,044 0.061 
SVOC Benzo( a \anthracene 118 4 3.4 NA 0.370 1.81 1.76 0.382 
svoc Benzo(a)pyrene 117 5 4.3 NA 0.037 17.7 0.176 3.76 
svoc Benzo(b\fluoranthene 117 6 5.1 NA 0.338 2.96 1.76 0.570 
svoc Benzo(k)fluoranthene 117 3 2.6 NA 0.338 1.00 1.76 0.194 

voe T richloroethenec 119 6 5.0 NA 2.94 16.6 6.56 7.46 

voe Vinyl Chloridec 119 1 0.8 NA 0.024 16.8 0.055 7.51 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded HPALs or residential screening criteria. 

See Appendix Cfor full statistical analysis. 

Metal selection is based on samples from o to 1 a feet bgs. 

Detects Detects 
Greater Detects Greater 

Maximum than Greater than than 
Detected HPAL Residential Industrial 

Cone. (%) Criteria(%) Criteria(%) 

22.2 2.4 100.0 98.8 
64,400 NA 77.5 0.0 
18,100 2.5 10.8 0.0 

1,630 0.8 29.2 0.0 
23.2 80.0 20.0 0.0 
125 2.5 39.2 0.0 

0.670 NA 25.0 0.0 
0.660 NA 40.0 20.0 
1.00 NA 16.7 0.0 

0.340 NA 33.3 0.0 

49.0 NA 50.0 50.0 

0.410 NA 100.0 100.0 

The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

Chemical not selected for nature and extent evaluation based on the percent of detections and the low number of detections that exceeded criteria. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soil) 

mg/kg Milligram per kilogram 

NA Not appUcable 

NA1 Not applicable; chemical detected in all samples .../ 

PQL Practical quantitation limit 

svoc Semivolatile organic compound 

voe Volatile organic compound 

Soyrce: 

Tetra Tech EM Inc. 1999. ·oraft Technical Memorandum, Nickel Screening and lmplementatiorl Plan, Hunters Point Shipyard, San Francisco, California: August 4. 
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• 
Nondetects Nondetei:ts 

Non detects Greater than Greater than 
Greater than Residential Industrial 

HPAL(%) Criteria(%) Criteria(%) 

0.0 100.0 41.7 
NA1 NA1 NA1 
NA1 NA1 NA1 

NA1 NA1 NA1 
0.9 0.0 0.0 

NA1 NA1 NA1 
NA 83.3 0.9 
NA 100.0 100.0 
NA 100.0 0.9 
NA 100.0 0.9 

NA 0.0 0.0 

NA 4.2 4.2 
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J" ABLE 4.3.2-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 31 B/36 GROUNDWATER DATA, A-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface 
Detections/ Intrusion Water 

Analyte Number of Number of Analyses HGAL Criteria Criteria 
Group Chemical Analyses Detections ·(%) (µg/L) (µglL) (µglL) 

METAL Aluminum 30 8 26.7 NA NA NA 
METAL Antimonv 30 3 10.0 43.26 NA NA 
METAL Arsenic 30 18 60.0 27.34 NA 36 
METAL Barium 30 30 100.0 504.2 NA NA 
METAL Cadmium 30 1 3.3 5.08 NA 8.8 
METAL Calcium 30 30 100.0 NA. NA NA 
METAL Chromium 30 7 23.3 15.66 NA 50 
METAL Cobalt 30 15 50.0 20.8 NA NA 
METAL c~-w1:1■1111mB1-ti1i•1rn1 33 . 6 18.2 28.04 NA 3.1 
METAL Iron 30 13 43.3 2380 NA NA 
METAL Lead 30 1 3.3 14.44 NA 5.6 
METAL MaQnesium 30 30 100.0 1 440,000 NA NA 
METAL ManQanese 30 28 93.3 8140 NA NA 
METAL Molvbdenum 30 19 63.3 61.9 NA NA 
METAL Nickel 30 19 63.3 96.48 NA 8.2 
METAL Potassium 30 30 100.0 448,000 NA NA 
METAL Selenium 28 9 32.1 14.5 NA 71 
METAL Silver 30 1 3.3 7.43 NA 0.38 
METAL Sodium 30 30 100.0 9 242,000 NA NA 
METAL Thallium 28 2 7.1 12.97 NA 426 
METAL Vanadium 30 21 70.0 26.62 NA NA 
METAL Zinc 30 8 26.7 75.68 NA 81 
voe 1, 1-Dichloroethene 54 1 1.9 NA 190 44 800 
voe 1 2,4-Trichlorobenzene 55 1 1.8 NA 66 129 
voe 1,2-Dichlorobenzene 55 1 1.8 NA 2,600 129 
voe ,1 ·2~Dichloroetherie:ltotiill'fX.e:c::,«' .. ''ii'"i 29 7 24.1 NA 210 .44 800 

voe 1 3-Dichlorobenzene 55 1 1.8 NA 1 300 129 
voe 1:Coicti1orobenzeneWlft!iM,: !i1B::J@1 55 1 1.8 NA 2.1 129 
voe Carbon Disulfide 41 4 9.8 NA 560 NA 
voe cis-1 2-Dichloroethene 25 6 24.0 NA 210 44 800 
voe lsooroovlbenzene 8 1 12.5 NA 7.8 NA 
voe Tetrachloroetheriel',ik li ;£:'.};'.> :1Wt'1h!it 54 1 1.9 NA 0.54 450 
voe Toluene 54 3 5.6 NA 1 400 5 000 
voe trans-1,2-Dichloroethene 25 4 16.0 NA 180 44 800 
voe Trlchloroethe 55 28 50.9 NA 2.9 400 

voe Yinvl;Chlori 54 4 7.4 NA 0.028 NA 
voe Xvlene /total) 46 1 2.2 NA 340 NA 
PEST 4"4'.;DDT-,~--■-'l•;~ta 39 1 2.6 NA NA 0.001 
PEST Aldrin 39 1 2.6 NA NA 0.26 
PEST delta-BHC 39 1 2.6 NA NA NA 
PEST Endosulfan •II :ir " ,,.,.,. 39 1 2.6 NA NA 0.0087 

Revised Parcel E RI Report Page 1 of 2 

• 
Detects Non detects 

Detects Greater Nondetects Greater 
Detects Greater than Greater than than 

Maximum Greater than Vapor Surface Non detects Vapor Surface 
Detected than Intrusion Water Greater Intrusion Water 

Cone. HGAL Criteria Criteria than HGAL Criteria Criteria 
(µglL) (%) (%) (%) (%) (%) (%) 

209 NA NA NA NA NA NA 
2.7 0.0 NA NA 0.0 NA NA 
15.4 0.0 NA 0.0 0.0 NA 0.0 
242 0.0 NA NA NA1 NA1 NA1 
0.31 0.0 NA 0.0 0.0 NA 0.0 

396,000 NA NA NA NA1 NA1 NA1 
11 0.0 NA 0.0 0.0 NA 0.0 

24.1 13.3 NA NA 0.0 NA NA 
38.5 16.7 NA 83.3 0.0 NA 25.9 
291 0.0 NA NA 0.0 NA NA 
1.8 0.0 NA 0.0 0.0 NA 0.0 

752,000 0.0 NA NA NA1 NA1 NA1 
5 450 0.0 NA NA 0.0 NA NA 
45.1 0.0 NA NA 0.0 NA NA 
46.1 0.0 NA 47.4 0.0 NA 9.1 

155,000 0.0 NA NA NA1 NA1 NA1 
7 0.0 NA 0.0 0.0 NA 0.0 

0.98 0.0 NA 100.0 0.0 NA 100.0 
5 120 000 0.0 NA NA NA1 NA1 NA1 

4 0.0 NA 0.0 0.0 NA 0.0 
16.9 0.0 NA NA 0.0 NA NA 
78.1 25.0 NA 0.0 0.0 NA 0.0 
0.3 NA. 0.0 0.0 NA 0.0 0.0 
0.3 NA 0.0 0.0 NA 0.0 0.0 
32 NA 0.0 0.0 NA 0.0 0.0 

580 NA 42.9 0.0 NA 0.0 0.0 
0.33 NA 0.0 0.0 NA 0.0 0.0 
7.8 NA 100.0 0.0 NA 55.6 0.0 
10 NA 0.0 NA NA 0.0 NA 

140 NA 0.0 0.0 NA 0.0 0.0 
0.12 NA 0.0 NA NA 0.0 NA 
17 NA 100.0 0.0 NA 22.6 0.0 
0.5 NA 0.0 0.0 NA 0.0 0.0 
5.4 NA 0.0 0.0 NA 0.0 0.0 

1 000 NA 35.7 10.7 NA 14.8 0.0 
25 NA 100.0 NA NA 100.0 NA 
0.8 NA 0.0 NA NA 0.0 NA 

0.01 NA NA 100.0 NA NA 100.0 
0.05 NA NA 0.0 NA NA 2.6 
0.03 NA NA NA NA NA NA 
0.01 NA NA 100.0 NA NA 100.0 
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TABLE 4.3.2-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 31 B/36 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface Maximum 
cc--,-- -=- -=-- e..._~- --- ,=--- - -c-.- -'--=--s. ---,. ""-- ----·--"' 

Detections/ 
-,_- --- 1iitrusion -- ·---- -

water -Detected 
Analyte Number of Number of Analyses HGAL Criteria Criteria Cone. 
Group Chemical Analyses Detections (%) (1,19/L) (1,19/L) (1,19/L) (1,19/L) -

PEST Endosulfan Sulfate 39 1 2.6 NA NA NA 0.002 
PEST Endiin• '<- 39 1 2.6 NA NA 0.0023 0.004 
PEST Endrin Aldeh de 39 1 2.6 NA NA NA 0.001 
PEST liiamrna~Ch 39 1 2.6 NA NA 0.004 0.013 
PEST HeiJtath 39 2 5.1 NA NA 0.0036 0.017 
PEST Methoxvc 39 1 2.6 NA NA 0.003 0.01 
PEST Total chlordane 39 2 5.1 NA NA NA 0.0705 
PEST Total DDT 39 1 2.6 NA NA NA 0.104 

TPHEXT Diesel-ranae oraanics 30 10 33.3 NA NA 20,000 860 
TPHPRG Gasoline-ranee organics - 30 5 16.7 NA NA 20,000 910 
TPHEXT Motor oil-range on:1anics 29 17 58.6 NA NA 20,000 570 
TPHPRG TPH-purgeable unknown hydrocarbon 3 1 33.3 NA NA NA 25 

TRPH TRPH 27 3 11.1 NA NA NA 500 

Notes: Data presented for all analytes detected in at least one sample. 

See Appendix D for full statistical analysis. 

Bold values indicate criterion was exceeded. Bold and shaded chemicals indicate chemical was retained for discussion of nature and extent. 

Detects Nondetects 
Detects Greater Nondetects Greater 

Detects Greater than Greater than than 
Greater than Vapor Surface Non detects Vapor Surface 

than- 1ritrusion --

Water GreateT" lntnision- -water-
HGAL Criteria Criteria than HGAL Criteria Criteria 

(¾) (%) (¾) (%) (%) (%) 

NA NA NA NA NA NA 
NA NA 100.0 NA NA 100.0 
NA NA NA NA NA NA 
NA NA 100.0 NA NA 100.0 
NA NA 100.0 NA NA 100.0 
NA NA 100.0 NA NA 100.0 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 0.0 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

TotalTPH groundwater clitelia are based on distance from the shoreline and are listed in Table 4-1. All wells in Redevelopment Block 318/36 are located more than 250 feet from the shoreline; therefore, the total TPH groundwater clitelion for Redevelopment Block 
318/36 is 20,000 µg/L. 

µg/L 

BHC 

Cone. 

DDT 

HGAL 

NA 

NA1 

PEST 

TPH 

TPHEXT 

TPHPRG 

TRPH 

voe 

Microgram per liter 

Benzene hexachloride 

Concentration 

Dichlorodiphenyltrichloroethane 

Hunters Point groundwater ambient level 

Not applicable 

Not applicable; chemical detected in all samples 

Pesticide 

Total petroleum hydrocarbons 

Total petroleum hydrocarbons - extractable 

Total petroleum hydrocarbons - purgeable 

Total recoverable petroleum hydrocarbons 

Volatile organic compound 
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TABLE 4.3.2-4: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 318/36 GROUNDWATER DATA, 8-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Surface Maximum 
Detections/ Domestic Water Detected 

Analyte Number of Number of Analyses Use Criteria Criteria MCL ·Cone. 

Ratio of 
Maximum 
Detection 
Cone. to 
Domestic 

Group Chemical Analyses Detections (%) (µg/L) (µg/L) (µg/L) (µg/L) Use Criteria 

METAL ArserilcmmaJIWlffiiliH& 9 3 33.3 0.007 36 10 2.8 400 
METAL Barium 9 9 100.0 7300 NA 1,000 119 0.02 
METAL Calcium 9 9 100.0 NA NA NA 90,900 NA 
METAL Chromium 9 3 33.3 55,000 50 50 18.2 0 
METAL Cobalt 9 4 44.4 730 NA NA 2.7 0 
METAL connii~1N!F&0lw:1A'.;: 9 2 22.2 1,500 3.1 1300 8.2 0.01 
METAL Iron 9 6 66.7 11,000 NA NA 171 0.02 
METAL Maanesium 9 9 100.0 NA NA NA 180,000 NA -
METAL Manaanese11i1Rfili&ffl! 9 9 100.0 880 NA NA 2160 2.45 
METAL Molvbdenum 9 2 22.2 180 NA NA 1.4 0.01 
METAL Nickel 9 4 44.4 730 8.2 100 4.7 0.01 
METAL Potassium 9 9 100.0 NA NA NA 39,900 NA 
METAL Selenium 9 1 11.1 180 71 50 2.7 0.02 
METAL Sllvei-]111@'- 9 1 11:1 180 0.38 100 0.68 0 
METAL Sodium 9 9 100.0 NA NA NA 252,000 NA 
METAL :rffamumTII- 9 1 11.1 2.4 426 2 4 1.67 
METAL Vanadium 9 8 88.9 36 NA NA 4.5 0.13 
METAL Zinc 9 3 33.3 11,000 81 NA 32.5 0 
voe 1,2,4-Trichlorobenzene 27 1 3.7 7.2 129 70 0.37 0.05 
voe 1,2-Dichlorobenzene 27 3 11.1 370 129 600 35 0.09 
voe 1,3-Dichlorobenzene 27 1 3.7 180 129 NA 0.66 0 
voe -1~®1c111orotienzene\\'I 27 3 11.1 0.3 129 5 17 56.67 
voe Carbon disulfide 18 2 11.1 1,000 NA NA 0.7 0 
voe cis-1,2-Dichloroethene 18 1 5.6 61 44,800 6 0.61 0.01 
voe Tetrachtoroet11·ene·:Ji;,;- 27 3 11.1 0.1 450 5 41 410 
voe Toluene 27 2 7.4 720 5,000 150 0.18 0 
voe Ti1clll 27 2 7.4 1.4 400 5 1.5 1.07 
voe vmv1ChlO 27 1 3.7 0.032 NA 0.5 1.3 40.63 

TPHEXT Motor oil-ranae oraanics 9 2 22.2 NA 20,000 NA 67 NA 
TPHPRG Gasoline-range organics 9 2 22.2 NA 20,000 NA 33 NA 

TRPH TRPH I 9 1 11.1 NA NA NA 900 NA 

Notes: Data presented for all analytes detected in at least one sample. 

See Appendix D for full statistical analysis. 

Bold values indicate criterion was exceeded. Bold and shaded chemicals indicate chemical was retained for discussion of nature and extent. 

•• 
Ratio of Detects 

Maximum Greater 
Detection Detects than Nondetects Nori detects 
Cone. to Ratio of Greater than Surface Detects Greater than Greater than Nondetects 
Surface Maximum Domestic Water Greater Domestic Surface Greater 
Water Detection to Use Crtterla Criteria than MCL Use Criteria Water than MCL 

Criteria MCL (%) (%) (%) (%) Criteria (%) (%) 

0.08 0.28 100.0 0.0 0.0 100.0 0.0 0.0 
NA 0.12 0.0 NA 0.0 NA1 NA1 NA1 
NA NA NA NA NA NA1 NA1 NA1 

0.36 0.36 0.0 0.0 0.0 0.0 0.0 0.0 
NA NA 0.0 NA NA 0.0 NA NA 

2.65 0.01 0.0 50.0 0.0 0.0 0.0 0.0 
NA NA 0.0 NA NA 0.0 NA NA 
NA NA NA NA NA NA1 NA1 NA1 
NA NA 66.7 NA NA NA1 NA1 NA1 
NA NA 0.0 NA NA 0.0 NA NA 

0.57 0.05 0.0 0.0 0.0 0.0 0.0 0.0 
NA NA NA NA NA NA1 NA1 NA1 

0.04 0.05 0.0 0.0 0.0 0.0 0.0 0.0 
1.79 0.01 0.0 100.0 0.0 0.0 100.0 0.0 
NA NA NA NA NA NA1 NA1 NA1 

0.01 2 100.0 0.0 100.0 0.0 0.0 12.5 
NA NA 0.0 NA NA 0.0 NA NA 
0.4 NA 0.0 0.0 NA 0.0 0.0 NA 
0 0.01 0.0 0.0 0.0 34.6 0.0 0.0 

0.27 0.06 0.0 0.0 0.0 0.0 0.0 0.0 
0.01 NA 0.0 0.0 NA 0.0 0.0 NA 
0.13 3.4 100.0 0.0 33.3 100.0 0.0 0.0 
NA NA 0.0 NA NA 0.0 NA NA 
0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 

0.09 8.2 100.0 0.0 66.7 100.0 0.0 0.0 
0 0 0.0 0.0 0.0 0.0 0.0 0.0 
0 0.3 50.0 0.0 0.0 0.0 0.0 0.0 

NA 2.6 100.0 NA 100.0 100.0 NA 0.0 
0 NA NA 0.0 NA NA_ 0.0 NA 
0 NA NA 0.0 NA NA 0.0 NA 

NA NA NA NA NA NA NA NA 

Total TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. All wells in Redevelopment Block 318/36 are located more than 250 feet from the shoreline; therefore, the total TPH groundwater criterion for Redevelopment Block 318/36 is 
20,000 µg/L 

µg/L 

Cone. 

MCL 

NA 

NA1 

TPH 

TPHEXT 

TPHPRG 

TRPH 

voe 

Microgram per liter 

Concentration 

Maximum contaminant level 

Not applicable 

Not applicable; chemical detected in all samples 

Total petroleum hydrocarb~s 

Total petroleum hydrocarbons - extractable 

Total petroleum hydrocarbons - purgeable 

Total recoverable petroleum hydrocarborls 

Volatile organic compound 
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TABLE 4.3.3-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 40 SOIL DATA (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Ratio of· 
Parcel E Maximum 

Residential Detected 
Number Percent Screening Cone. to 

Analyte of Number of Detection HPAL Criteria Residential 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria 

METAL Antimony" 49 17 34.7 9.05 10.2 3.82 

METAL Arsenic• 51 38 74.5 11.1 0.038 470.18 

METAL Cadmium' 51 13 25.5 3.14 3.46 5.96 

METAL Copper' 51 51 100.0 124.3 159 18.97 

METAL Iron 51 51 100.0 NA 21,963 5.01 
METAL Lead' 51 35 68.6 8.99 155 4.64 

METAL Manoanese' 51 51 100.0 1431.2 843 7.84 

METAL Mercury 51 27 52.9 2.28 1.59 1.26 
METAL Nickelc 51 50 98.0 44.1-3287 302 4.63 

METAL Vanadium' 51 51 100.0 117.2 64.8 6.20 

METAL Zinc' ~ 51 51 100.0 109.9 373 5.41 

PCB Aroclor-1254• 50 1 2.0 NA 0.093 36.57 

PCB Aroclor-1260• 50 8 16.0 NA 0.211 13.27 

svoc BenzolalPvrene• 49 3 6.1 NA 0.037 8.85 

svoc Bis(2-Ethvlhexvllohthalate 50 1 2.0 NA 1.14 1.14 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for fuU statistical analysis. 

Parcel E 
Industrial 
Screening 

Criteria 
(mg/kg) 

818 

0.434 

983 

75,628 
613,200 

800 

32,251 

611 
20,692 

2,044 

613,200 

1.00 

1.00 

0.176 

176 

a Chemical not selected for nature and extent evaluation based on maximum detection factor (maximum detect less than 30 times residential criteria). 

b Chemical not selected for nature and extent evaluation based on HPAL factor. 

Ratio of 
Maximum 
Detected Maximum Detects Detects 
Cone. to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(¾) Criteria(%) 

0.05 39 5.9 5.9 

41.51 18 5.3 100.0 

0.02 20.6 7.7 7.7 

0.04 3,020 11.8 7.8 

0.18 110,000 NA 92.2 
0.93 742 28.6 8.6 

0.20 6,610 11.8 54.9 

0.00 2 0.0 11.1 
0.07 1,400 0.0 36.0 

0.20 402 11.8 72.6 

0.00 2,020 19.6 5.9 

3.38 3.4 NA 100.0 

2.79 2.8 NA 12.5 

1.88 0.33 NA 100.0 

0.01 1.3 NA 100.0 

The HPAL for nickel is a sample-specific, regression analysis--based ambient level (Tetra Tech EM Inc. 1~99). The HPAL.s, shown as a range, are calculated for each individual sample within the redevelopment block. 

d Chemical not selected for nature and extent evaluation based on the percent of detections and the low number of detections exceeding criteria. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soiO 

mg/kg MiUigram per kilogram 

NA Not applicable 

NA 1 Not applicable; chemical detected in au samples 

PCB Polychlorinated biphenyl 

POL Practical quantitation limit 

SVOC Semivolatile organic chemical 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Detects Nondetects Nondetects 
Greater Greater Greater 

than Non detects than than 
Industrial Greater than Residential Industrial 

Criteria(%) HPAL(¾) Criteria (%) Criteria (%) 

0.0 6.3 3.1 0.0 

100.0 0.0 100.0 84.6 

0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 

100.0 NA 30.6 0.0 

12.5 NA 2.4 0.0 

33.3 NA 100.0 97.8 

0.0 NA 2.0 0.0 
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TABLE 4.3.3-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 40 SOIL DATA (DEEPER THAN 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Ratio of 
Parcel E Maximum Parcel E 

Residential Detected Industrial 
Number Percent Screening Cone. to Screening 

Analyte of Number of .Detection HPAL Criteria Residential Criteria 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) 

METAL Antimony 17 13 76.5 9.05 10.2 3.51 818 
METAL Arsenic• 17 10 58.8 11.1 0.038 182.85 0.434 

METAL Iron 17 17 100.0 NA 21,963 2.64 613,200 
METAL Manaanese 17 17 . 100.0 1431.2 843 1.35 32,251 
METAL Nickelb 17 17 100.0 109.4-3,015 302 3.24 20,692 

METAL Vanadium 17 17 100.0 117.2 64.8 2.70 2,044 
svoc Benzo(a)anthracene 17 1 5.9 NA 0.370 1.35 1.76 
svoc Benzo/ a lovrene' 17 1 5.9 NA 0.037 5.36 0.176 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for full statistical analysis. 

a Metal selection. is based on samples from O to 1 O feet bgs. · · 

Ratio of 
Maximum Detects 
Detected Maximum Greater Detects 
Cone. to Detected than Greater than 
Industrial Cone. HPAL(¾) Residential 
Criteria (mg/kg) (%) Criteria (%) 

0.04 35.9 7.7 7.7 
16.14 7 0.0 100.0 

0.09 58,000 NA 88.2 
0.04 1,140 0.0 23.5 
0.05 979 0.0 47.1 

0.09 175 11.8 82.4 
0.28 0.5 NA 100.0 
1.14 0.2- NA 100.0 

b The HPAL for nickel is a sample--specific, regression analysis-based ambient level (Tetra Tech EM Inc. _1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

Chemical not selected for nature and extent evaluation based on the percent of detections and the low number of detections exceeding criteria. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soil} 

mg/kg Milligram per kilogram 

NA Not applicable 

NA 1 Not applicable; chemical detected in au samples 

POL Practical quantitation limit 

SVOC Semivolatile organic compound 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Detects Nondetects Nondetects 
Greater Non detects Greater Greater 

than Greater than than 
Industrial than HPAL Residential Industrial 

Criteria(%) (%) Criteria (%) C rlterla (%) 

0.0 25.0 25.0 0.0 
100.0 0.0 100.0 57.1 

0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 
0.0 NA 100.0 0.0 

100.0 NA 100.0 100.0 

BAl.5106.0005.0007 



• • 
TABLE 4.3.3-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 40 GROUNDWATER DATA, A-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

-

Vapor Surface --
Detections/ Intrusion Water 

Analyte Number of Number of Analyses HGAL Criteria Criteria 
Group Chemical Analyses Detections (%) (1,19/L) (1,19/L) (1,19/L) 
METAL Antimony 15 4 26.7 43.26 NA NA 
METAL Arsenic 15 6 40.0 27.34 NA 36 
METAL Barium 15 14 93.3 504.2 NA NA 
METAL Cadmiumli.il¥!Ul · ._. 

15 1 6.7 5.08 NA 8.8 
METAL Calcium 13 13 100.0 NA NA NA 
METAL Cobalt 12 6 50.0 20.8 NA NA 
METAL Copper 12 2 16.7 28.04 NA 3.1 
METAL Iron 13 3 23.1 2,380 NA NA 
METAL l!ead-JliBi.'1'11!iri~ll"f-1l3 15 3 20.0 14.44 NA 5.6 
METAL Maonesium 13 13 100.0 1,440,000 NA NA 
METAL Manoanese 12 11 91.7 8140 NA NA 
METAL Mercurv 12 1 8.3 0.6 NA 0.025 
METAL Molybdenum 12 7 58.3 61.9 NA NA 
METAL Nickel 15 4 26.7 96.48 NA 8.2 
METAL Potassium 13 13 100.0 448,000 NA NA 
METAL Selenium 12 4 33.3 14.5 NA 71 
METAL Sodium 13 13 100.0 9,242,000 NA NA 
METAL Thallium 11 2 18.2 12.97 NA 426 
METAL Vanadium 12 7 58.3 26.62 NA NA 
METAL Zinc 12 1 8.3 75.68 NA 81 

TPHEXT Diesel-Range Organics 14 1 7.1 NA NA 20,000 
TPHEXT Motor Oil-Range Oroanics 10 4 40.0 NA NA 20,000 
TPHPRG Gasoline-RanQe Oroanics 14 1 7.1 NA NA 20,000 

Notes: Data presented for all analytes detected in at least one s~mple. 

Maximum 
Detected 

Concentration 
(1,19/L) 

43.6 
5.4 
377 
12.6 

504,000 
7.3 
4.6 
343 
18 

901,000 
11,800 
0.26 
300 
13.4 

194,000 
3.4 

5,230,000 
10.5 
29.6 
15.2 
76 

970 
29 

Bolded values indicates criterion exceeded. Bolded and Shaded chemicals indicate the chemical was retained for evaluation of its spatial distribution in groundwater. 

See ~ppendix D for full statistical analysis. 

• 
Detects Detects 

Detects Greater Greater than Non detect Non detect 
Greater than Vapor Surface Non detect Greater than Greater than 

than Intrusion Water Greater than Vapor Intrusion Surface Water 
HGAL Criteria Criteria HGAL Criteria Criteria 

(%) (%) (%) (%) (%) (%) 

25.0 NA NA 9.1 NA NA 
0.0 NA 0.0 11.1 NA 0.0 
0.0 NA NA 0.0 NA NA 

100.0 NA 100.0 0.0 NA 0.0 
NA NA NA NA1 NA1 NA1 
0.0 NA NA 16.7 NA NA 
0.0 NA 50.0 0.0 NA 30.0 
0.0 NA NA 0.0 NA NA 
33.3 NA 33.3 8.3 NA 8.3 
0.0 NA NA NA1 NA1 NA1 
18.2 NA NA 0.0 NA NA 
0.0 NA 100.0 0.0 NA 100.0 

42.9 NA NA 0.0 NA NA 
0.0 NA 50.0 0.0 NA 27.3 
0.0 NA NA NA1 NA1 NA1 
0.0 NA 0.0 12.5 NA 0.0 
0.0 NA NA NA1 NA1 NA1 
0.0 NA 0.0 22.2 NA 0.0 
14.3 NA NA 0.0 NA NA 
0.0 NA 0.0 0.0 NA · 0.0 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 0.0 

Total TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. All wells_ in Redevelopment Block 40 are located more than 250 feet from the shoreline; therefore, the total TPH groundwater criterion for Redevelopment Block 40 is 
20,000 µg/L. 

µg/L Microgram per liter 

HGAL Hunters Point groundwater ambient level 

NA Not applicable 

NA 1 Not applicable; chemical detected in all samples 

TPH Total petroleum hydrocarbons 

TPHEXT Total petroleum hydrocarbons - extractable 

TPHPRG Total petroleum hydrocarbons - purgeable 
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TABLE 4.3.4-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 41 SOIL DATA (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Ratio of 
.. Parcel E Maximum Parcel E 

Residential Detected lndustrtal 
Number Percent Screening Cone. to Screening 

Analyte of Number of Detection HPAL Criteria Residential Criteria 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) 

METAL Antimony' 67 13 19.4 9.05 10.2 1.66 818 

METAL Arsenic• 136 98 72.1 11.1 0.038 336.96 0.434 

METAL Iron 71 71 100.0 NA 21.963 3.60 613,200 
- METAL Manganese• 71 71 100.0 1,431.2 843 3.01 32,251 

METAL Mercury' 72 33 45.8 2.28 1.59 2.51 611 

METAL Nickel0 71 71 100.0 66.3-4,752 302 6.22 20,692 

METAL Vanadium' 71 71 100.0 117.2 64.8 2.91 2,044 

METAL Zinc' 71 71 100.0 109.9 373 1.20 613,200 

PCB Aroclor-1260 178 43 24.2 NA 0.211 3.98 1.00 
PEST 4,4'-DDD 89 12 13.5 NA 2.14 1.40 17.1 
PEST 4,4'-DDE 89 12 13.5 NA 1.56 1.54 12.1 
svoc Benzo(a)anthracene 95 13 13.7 NA 0.370 1.11 1.76 
svoc Benzo(a)pyrened 95 9 9.5 NA 0.037 6.16 0.176 

svoc Benzolb\fluoranthene 95 15 15.8 NA 0,338 1.36 1.76 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for full statistical analy_sis. 

Chemical not selected for nature and extent evaluation based on maximum detection factor (maximum detect less than 30 times residential criteria). 

Chemical not selected for nature and extent evaluation based on HPAL factor. 

Ratio of 
Maximum 
Detected Maximum Detects Detects 
Cone. to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(%) Criteria (%) 

0.02 17 23.1 15.4 

29.75 12.9 2.0 100.0 

0.13 79,000 NA 93.0 
0.08 2,540 9.9 53.5 

0.01 4 3.0 3.0 

0.09 1,880 0.0 38.0 

0.09 189 14.1 60.6 

0.00 449 19.7 1.4 

0.84 0.84 NA 32.6 
0.18 3 NA 8.3 
0.20 2.4 NA 8.3 
0.23 0.41 NA 7.7 
1.31 0.23 NA 88.9 
0.26 0.46 NA 13.3 

The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

d Chemical not selected for nature and extent evaluation based on PQL factor. 

bgs Below ground surface 

Cone. Concentration 

000 Oichlorodiphenyldichloroethane 

DOE Dichlorodiphenyldichloroethene 

HPAL Hunters Point ambient level (for soiij 

mg/kg MiUigram per kilogram 

NA Not applicable 

NA 1 Not applicable; chemical detected in au samples 

PCB Polychlorinated biphenyl 

PEST Pesticide 

PQL Pr8ctical quantitation limit 

SVOC Semivolatile organic compound 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and lmplem.entation Plan, Hunters Point Shipyard, ~an Francisco, California." August 4. 
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• 
Detects Nondetects Non detects 
Greater Non detects Greater Greater 

than Greater than than 
Industrial than HPAL Residential Industrial 

Criteria (%) (%) Criteria (%) Criteria (%) 

0.0 7.4 5.6 0.0 

98.0 0.0 100.0 94.7 

0.0 NA1 - NA1 NA1 
0.0 NA1 NA1 NA1 

0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 

0.0 NA 11.1 4.4 
0.0 NA 0.0 0.0 
0.0 NA 0.0 0.0 
0.0 NA 52.4 4.9 
11.1 NA 100.0 98.8 
0.0 NA 77.5 3.8 
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TABLE 4.3.4-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 41 SOIL DA TA (DEEPER THAN 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Ratio of Ratio of 
Parcel E Maximum Parcel E Maximum 

Residential Detected Industrial Detected 
Number Percent Screening Cone. to Screening Cone. to 

Analyte of Number of Detection HPAL Criteria Residential Criteria Industrial 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) Criteria 

PCB Aroclor-1260" 186 13 7.0 NA 0.211 34.12 1.00 7.17 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for full statistical analysis. 

Maximum Detects 
Detected Greater 

Cone. than 
(mg/kg) HPAL(%) 

7.2 NA 

Chemical not selected for nature and extent evaluation because residential criteria were exceeded by close to one order of magnitude and industrial crtteria were exceeded in only two samples. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Poi~t ambient level (for soi~ 

mg/kg Milligram per kilogram 

NA Not applicable 

PCB Polychlorinated biphenyl 

PQL Practical quantitation limit 

Revised Parcel E RI Report Page 1 of 1 

• 
Detects Nondetects Nondetects 

Detects Greater Non detects Greater Greater 
Greater than than Greater than than 
Residential Industrial than HPAL Residential Industrial 
Criteria (%) Criteria (%) (%) Criteria (%) Criteria (%) 

61.5 30.8 NA 43.9 1.2 
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TABLE4.3.4-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK41 GROUNDWATER DATA,A-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

-. 

Vapor Surface 
Detections/ Intrusion Water 

Maximum 
Detected 

Analyte Number of Number of Analyses HGAL Criteria Criteria Concentration 
Group Chemical Analyses Detections (%) (JJg/L) (JJg/L) (JJg/L) (JJg/L) 

METAL Aluminum 27 4 14.8 NA NA NA 108 
METAL Antimonv 27 9 33.3 43.26 NA NA 39.5 
METAL Arsenic 27 18 66.7 27.34 NA 36 4.7 
METAL Barium ·27 27 100.0 504.2 NA NA 408 
METAL Beryllium 27 4 14.8 1.4 NA NA 0.54 
METAL Calcium 27 26 96.3 NA NA NA 722,000 
METAL Chromium 27 2 7.4 15.66 NA 50 16.2 
METAL Cobalt 27 5 18.5 20.8 NA NA 11.1 
METAL connar'.''",0ir0FQRA1t- 27 7 25.9 28.04 NA 3.1 54.2 
METAL Iron 27 . 21 77.8 2380 NA NA 1290 
METAL Lead 27 1 3.7 14.44 NA 5.6 4.2 
METAL Magnesium 27 26 96.3 1,440,000 NA NA 1,050,000 
METAL Manganese 27 24 88.9 8,140 NA NA 13,800 
METAL Men:urv/m:1:rn;-:znr- 47 5 10.6 0.6 NA 0.025 0.8 
METAL Molvbdenum 19 6 31.6 61.9 NA NA 30.6 
METAL Nickel 27 6 22.2 96.48 NA 8.2 41.4 
METAL Potassium 27 27 100.0 448,000 NA NA 321,000 
METAL Selenium 26 1 3.9 14.5 NA 71 3.1 
METAL Sodium 27 27 100.0 9,242,000 NA NA 9,800,000 
METAL Thallium 26 2 7.7 12.97 NA 426 14.1 
METAL Vanadium 27 7 25.9 26.62 NA NA 9.2 
METAL Zinc 27 8 29.6 75.68 NA 81 26.4 
voe 1,2-Dichloroethene ltotall 27 2 7.4 NA 210 44,800 0.4 
voe Carbon Disulfide 18 2 11.1 NA 560 NA 9 
voe Ethyl benzene 47 1 2.1 NA 3,100 86 1 
voe Toluene 47 2 4.3 NA 1,400 5,000 3 
voe Xylene (total) 47 3 6.4 NA 340 NA 8 
svoc 4-Nitroohenol 33 1 3.0 NA NA 970 20 
svoc Benzolalovrene 47 1 2.1 NA NA 60 0.1 
svoc Benzo(b)fluoranthene 47 2 4.3 NA NA 60 0.07 
svoc Benzo(g,h,i)perylene 47 1 2.1 NA NA 60 0.1 
svoc Benzo(k)fluoranthene 47 1 2.1 NA NA 60 0.03 
svoc Total HMW PAH 47 2 4.3 NA NA NA 1.58 
svoc Total PAH 47 2 4.3 NA NA NA 22.67 
DIOXIN Dibenzofuran 8 2 25.0 NA 13,000 NA 0.066 

PCB Arocliii'r12sotili\iia@:i,Ii/)tJ\1f:0 51 2 3.9 NA NA 0.03 4 
PCB Total Aroclor 51 2 3.9 NA NA NA 14 

TPHEXT Diesel-Range Organics 23 2 8.7 NA NA 20,000 67 
TPHEXT Motor Oil-Ranoe Oroanics 7 7 100.0 NA NA 20,000 970 
TPHPRG Gasoline-Ranae Oraanics 13 2 15.4 NA NA 20,000 36 

TRPH TRPH 8 1 12.5 NA NA NA 1000 
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• 
Detects Detects Non detect 

Detects Greater Greater than Non detect Greater than 
Greater than Vapor Surface Non detect Greater than Surface 

than Intrusion Water Greater than Vapor Intrusion Water 
HGAL Criteria Criteria HGAL Criteria Criteria 

(%) (%) (%) (%) (%) (%) 

NA NA NA NA NA NA 
0.0 NA NA 0.0 NA NA 
0.0 NA 0.0 0.0 NA 0.0 
0.0 NA NA NA1 NA1 NA1 
0.0 NA NA 17.4 NA NA 
NA NA NA NA NA NA 

50.0 NA 0.0 0.0 NA 0.0 
0.0 NA NA 0.0 NA NA 

28.6 NA 71.4 0.0 NA 25.0 
0.0 NA NA 0.0 NA NA 
0.0 NA 0.0 7.7 NA 38.5 
0.0 NA NA 0.0 NA NA 
4.2 NA NA 0.0 NA NA 
20.0 NA 100.0 0.0 NA 100.0 
0.0 NA NA 0.0 NA NA 
0.0 NA 66.7 0.0 NA 66.7 
0.0 NA NA NA1 NA1 NA1 
0.0 NA 0.0 68.0 NA 0.0 
3.7 NA NA NA1 NA1 NA1 

50.0 NA 0.0 41.7 NA 0.0 
0.0 NA NA 15.0 NA NA 
0.0 NA 0.0 0.0 NA 0.0 
NA 0.0 0.0 NA 0.0 0.0 
NA 0.0 NA NA 0.0 NA 
NA 0.0 0.0 NA 0.0 0.0 
NA 0.0 0.0 NA 0.0 0.0 
NA 0.0 NA NA 0.0 NA 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 0.0 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA 0.0 NA NA 0.0 NA 
NA NA 100.0 NA NA 100.0 
NA NA NA NA NA NA 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA1 NA1 NA1 
NA NA 0.0 NA NA 0.0 
NA NA NA NA NA NA 
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TABLE 4.3.4-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 41 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Notes: Data presented for all analytes detected in at least one sample. 

Bolded values indicates criterion exceeded. Balded and shaded chemicals indicate the chemical was retained for evaluation of its spatial distribution in groundwater. 

See Appendix D for full statistical analysis. 

Total TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. All wells in Redevelopment Block 41 are located more than 250 feet from the shoreline; therefore, the total TPH groundwater criterion for Redevelopment Block 41 is 
20,000-p-g)r~---- -~- __ ~-

µg/L Microgram per liter 

HGAL Hunters Point groundwater ambient level 

NA Not applicable 

NA 1 Not applicable; chemical detected in all samples 

PCB Polychlorinated biphenyl 

TPH Total petroleum hydrocarbons 

TPHEXT Total petroleum hydrocarbons. extractable 

TPHPRG Total petroleum hydrocarbons - purgeable 

TRPH Total recoverable petroleum hydrocarbons 

SVOC Semivolatile organic compound 

voe Volatile organic compound 
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TABLE4.3.5-1: STATISTICALANALYSIS OF REDEVELOPMENT 8LOCK43 SOIL DATA(O TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Ratio of 
Parcel E Maximum 

Resldentlal Detected 
Number Percent Screening Cone. to 

Analyte of Number of Detection HPAL Criteria Resldentlal 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria 
METAL Antimony 332 111 33.4 9.05 10.2 1.56 
METAL Arsenic 413 311 75.3 11.1 0.038 6,373.55 
METAL Cadmium 413 124 30.0 3.14 3.46 2.37 
METAL Coooer 413 390 94.4 124.3 159 40.97 
METAL Iron 413 413 100.0 NA 21,963 5.55 
METAL Lead 529 441 83.4 8.99 155 9.44 
METAL Manqanese 413 413 100.0 1431.2 843 5.93 
METAL Mercury 408 224 54.9 2.28 1.59 125.69 
METAL Nickel" 413 413 100.0 26.2-5,804 302 8.28 

METAL Vanadium 413 412 99.8 117.2 64.8 3.52 
METAL Zinc• 413 394 95.4 109.9 373 15.30 

PCB Aroclor-1254 424 2 0.5 NA 0.093 8.71 
PCB Aroclor-1260 424 67 15.8 NA 0.21 75.81 

PEST alpha-BHC 410 2 0.5 NA 0.002 1.00 
PEST Hepatachlor epoxide" 411 5 1.2 NA 0.001 14.85 

svoc 3,3'-Dichlorobenzidine•·c 408 1 0.3 NA 0.008 16.19 

svoc 4-Nitroohenol 410 2 0.5 NA 0.288 4.17 
svoc Benzo(a)anthracene 571 71 12.4 NA 0.37 22.17 
svoc Benzo/a\nvrene 568 79 13.9 NA 0.037 171.54 
svoc Benzo(b )fluoranthene 568 110 19.4 NA 0.338 38.42 
svoc Benzolklfluoranthene 568 37 6.5 NA 0.338 12.12 
svoc Bis(2-ethylhexyl)phthalate 409 2 0.5 NA 1.14 3.24 
svoc Carbazole 297 4 1.4 NA 2.24 1.56 
SVOC Chrvsene 571 118 20.7 NA 3.30 2.69 
svoc Dibenz(a,h)anthracene•·c 566 9 1.6 NA 0.058 19.00 

svoc lndeno/1,2,3-cdlovrene 567 43 7.6 NA 0.35 3.17 
svoc n-Nitroso-di-n-oropylamine• 412 1 0.2 NA 0.0002 1,155.77 

voe Benzene 485 16 3.3 NA 0.18 106.33 
voe Naohthalene 585 60 10.3 NA 1.67 25.22 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for fuU statistical anatysis. 

Parcel E 
Industrial 
Screening 

Criteria 
(mg/kg) 

818 
0.43 
983 

75,628 
613,200 

800 
32,251 
. 611 
20,692 

2,044 
613,200 

1.00 
1.00 
0.59 
0.27 

2.06 

440 
1.76 
0.18 
1.76 
1.76 
176 
123 

17.56 
0.29 

1.76 
0.35 

0.39 
4.65 

Ratio of 
Maximum 
Detected Maximum Detects Detects 
Cone. to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(¾) Criteria (%) 

0.02 15.9 9.0 6.3 
562.62 244 8.7 100.0 

0.01 8.2 5.7 4.8 
0.09 6,520 11.8 8.2 
0.20 122,000 NA 92.0 
1.89 1,510 46.0 4.5 
0.16 5,000 6.1 34.1 
0.33 200 6.3 8.5 
0.12 2,500 0.0 58.8 

0.11 228 2.4 30.6 
0.01 5,710 17.3 4.8 
0.81 0.81 NA 100.0 
15.93 16 NA 44.8 
0.00 0.0019 NA 50.0 
0.03 0.008 NA . 80.0 
0.06 0.13 NA 100.0 
0.00 1.2 NA 50.0 
4.67 8.2 NA 26.8 
36.45 6.4 NA 97.5 
7.40 13 NA 29.1 
2.33 4.1 NA 27.0 
0.02 3.7 NA 100.0 
0.03 3.5 NA 25.0 
0.51 8.9 NA 3.4 
3.81 1.1 NA 77.8 
0.63 1.1 NA 23.3 
0.57 0.2 NA 100.0 

48.90 19 NA 25.0 
9.02 42 NA 13.3 

a The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

b Chemical not selected for nature and extent evaluation based on the percent of detections and the low number of detections that exceeded criteria. 

Chemical not selected for nature and extent evaluation because the residential criterion was exceeded by close to one order of magnitude. 

bgs 

BHC 

Cone. 

HPAL 

mg/kg 

NA 

Source: 

Below ground surface 

Benzene hexachloride 

Concentration 

Hunters Point ambient level (for soi~ 

Milligram per kilogram 

Not applicable 

NA1 

PCB 

PEST 

POL 

svoc 
voe 

Not applicable; chemical detected in all samples 

Polychlorinated biphenyl 

Pesticide 

Practical quantitation limit 

Semivolatile organic compound 

Volatile organic compound 

Tetra Tech EM Inc. 1999. ''Draft Technical Memorandum, Nickel Screening and Implementation Plan," Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Detects Nondetects Nondetects 
Greater Nondetects Greater Greater 

than Greater than than 
Industrial than HPAL Residential Industrial 

Criteria (o/,) (%) Criteria(%) Criteria (%) 

0.0 0.9 0.5 0.0 
98.7 0.0 100.0 64.7 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
0.5 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
0.0 0.5 0.5 0.0 
0.0 NA1 NA1 NA1 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

0.0 NA 34.1 1.2 
19.4 NA 4.5 0.3 
0.0 NA 95.3 0.0 
0.0 NA 94.8 0.0 

0.0 NA 100.0 6.4 

0.0 NA 100.0 0.0 
7.0 NA 40.6 5.4 

48.1 NA 99.8 77.7 
8.2 NA 62.7 - 5.7 
8.1 NA 57.4 5.3 
0.0 NA 8.1 0.0 
0.0 NA 4.4 0.0 
0.0 NA 4.4 0.4 
11.1 NA 89.1. 57.5 
0.0 NA 56.5 5.5 
0,0 NA 100.0 84.7 
25.0 NA 1.7 1.3 
6.7 NA 5.1 1.3 
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TABLE 4.3.5-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 43 SOIL DATA (DEEPER THAN 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Ratio of 
Parcel E Maximum Parcel E 

Resldentlal Detected Industrial 
Number Percent Screening Cone. to Screening 

Analyte of Number of Detection HPAL Criteria Residential Criteria 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) 

METAL Antimony 271 95 35.1 9.05 10.2 1.07 818 
METAL Arsenic" 289 233 80.6 11.1 0.038 6,033.98 0.434 

METAL Cadmium 289 164 56.8 3.14 3.46 3.50 983 
METAL Copper 289 279 96.5 124.3 159 24.19 75,628 
METAL Iron 289 289 100.0 NA 21,963 3.01 613,200 
METAL Lead 321 279 86.9 8.99 155 3.03 800 
METAL Manaanese 289 289 100.0 1431.2 843 5.23 32,251 
METAL. Mercurv• 288 115 39.9 2.28 1.59 206.76 611 

METAL Nickel• 289 289 100.0 52.2-5663 302 6.82 20,692 

METAL Vanadium 289 289 100.0 117.2 64.8 3.12 2,044 
METAL Zinc 289 285 98.6 109.9 373 6.86 613,200 

PCB Aroclor-1254 249 2 0.8 NA 0.093 3.12 1.00 
PEST Aldrin 250 2 0.8 NA 0.024 1.20 0.145 
PEST alpha-BHCc 250 2 0.8 NA 0.002 13.74 0.594 

PEST 1gamma-BHC (Lindane) 250 1 0.4 NA 0.003 4.16 2.88 
PEST Heptachlor epoxidec 250 1 0.4 NA. 0.001 27.85 0.271 

svoc 2-Methvlnaohthalene 287 42 14.6 NA 145 2.21 798 
svoc Benzo(a)anthracene 318 30 9.4 NA 0.370 21.63 1.76 
SVOC Benzo(a)ovrene 318 38 12.0 NA 0.037 195.67 0.176 
svoc Benzo(b)fluoranthene 318 34 10.7 NA 0.338. 22.17 1.76 
svoc Benzo(klfluoranthene 318 25 7.9 NA 0.338 19.80 1.76 
svoc Chrvsene 318 46 14.5 NA 3.30 4.84 17.6 
svoc Dibenz(a,h)anthracene• 317 7 2.2 NA 0.058 25.90 0.289 

svoc lndeno(1,2,3-cd)pyrenec 317 22 6.9 NA 0.347. 9.21 1.76 

voe Benzene 334 11 3.3 NA 0.179 1.01 0.389 
voe Naohthalene 319 40 12.5 NA 1.67 102.08 4.65 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for fuU statistical analysis. 

a Metal selection is based on samples from Oto 10 feet bgs. 

Ratio of 
Maximum 
Detected Maximum Detects Detects 
Cone. to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(%) Criteria (%) 

0.01 10.9 5.3 1.1 
532.65 231 10.7 100.0 

0,01 12.1 0.6 0.6 
0.05 3,850 4.3 2.9 
0.11 66,200 NA 86.9 
0.61 484 38.0 2.5 
0.14 4,410 2.4 15.6 
0.54 329 9.6 11.3 

0.10 2,060 0.0 39.8 

0.10 202 2.1 31.1 
0.00 2,560 4.9 2.5 
0.29 0.29 NA 50.0 
0.20 0.029 NA 50.0 
0.04 0.026 NA 100.0 

0.00 0.011 NA 100.0 
0.06 0.015 NA 100.0 

0.40 320 NA 2.4 
4.56 8 NA 20.0 

41.57 7.3 NA 86.8 
4.27 7.5 NA 35.3 
3.82 6.7 NA 16.0 
0.91 16 NA 4.4 
5.20 1.5 NA 71.4 
1.82 3.2 NA 18.2 
0.46 0.18 NA 9.1 
36.53 170 NA 22.5 

b The HPAL for nickel is a sample-specific, regression anatysis-based ambient level {Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs 

BHC 

Cone. 

HPAL 

mg/kg 

NA 

Source: 

Chemical noiSE!lected for nature and extenf evaluation based on the percent of detections and the low number of detections that exceeded criteria. 

Chemical not selected for.nature and extent evaluation based on POL factor. 

Below ground surface 

Benzene hexachloride 

Concentration 

Hunters Point ambient level (for soil) 

MiUigram per kilogram 

Not applicable 

NA1 

PCB 

PEST 

POL 
svoc 
voe 

Not applicable; chemical detected in all samples 

Polychlorinated bipheny1 

Pesticide 

Practical quantitation limit 

Semivolatile organ\c compound 

Volatile organic compound 

Tetr~ Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Detects Non detects Nondetects 
Greater Non detects Greater Greater 

than Greater than than 
Industrial than HPAL Resldentlal Industrial 

Criteria (%) (%) Criteria(%) Criteria(%) 

0.0 2.3 0.6 0.0 
99.1 0.0 100.0 39.3 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
0.0 9.5 0.0 0.0 
0.0 NA1 NA1 NA1 
0.0 0.0 0.6 0.0 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 
0.0 NA 14.6 0.8 
0.0 NA 1.2 0.0 
0.0 NA 100.0 0.0 

0.0 NA 32.5 0.0 
0.0 NA 92.4 0.0 

0.0 NA 0.0 0.0 
6.7 NA 86.1 3.1 
36.8 NA 100.0 93.9 
2.9 NA 93.0 4.2 
4.0 NA 92.2 4.8 
0.0 NA 2.9 0.7 
14.3 NA 99.4 91.3 
4.6 NA 90.9 . 4.8 

0.0 NA 1.9 1.9 
15.0 NA 1.8 1.4 
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TABLE 4.3.5-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 43 GROUNDWATER DATA, A-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor 
Detl!ctions/ Intrusion 

Analyte Number of Number of Analyses HGAL Criteria 
Group Chemical Analyses Detections (%) (1,19/L) (1,19/L) 

METAL Aluminum 90 14 15.6 NA NA 
METAL Antimony 90 14 15.6 43.26 NA 
METAL Arsenic':11111■'::i,-\w:1 i:::/··,: 1x~iwtg,_::ii 91 36 39.6 27.34 NA 
METAL Barium 92 90 97.8 504.2 NA 
METAL Beryllium 87 1 1.2 1.4 NA 
METAL Cadmium 91 9 9.9 5.08 NA 
METAL Calcium 92 88 95.7 NA NA 
METAL Chromium 87 6 6.9 15.66 NA 
METAL Cobalt 87 41 47.1 20.8 NA 
METAL C~iinair-a»:t;;,, ... - --,'-C,-,C.'_',cj,,((; ,j4yj,;~fi:~#J4~ 93 23 24.7 28.04 NA 
METAL Iron 92 29 31.5 2,380 NA 
METAL t!ei'il-l-~.i■!'J:1,1;-WB 90 9 10.0 14.44 NA 
METAL Maanesium 92 91 98.9' 1,440,000 NA 
METAL Manaanese 87 86 98.9 8140 NA 
METAL M&rEUN]MlfiAMit.ftk :£,~ ... - ·: .• ·1:2,::,>;?:•w 93 7 7.5 0.6 NA 
METAL Molybdenum 87 44 50.6 61.9 NA 
METAL Nickel 88 50 56.8 96.48 NA 
METAL Potassium 92 91 98.9 448,000 NA 
METAL Selenium 83 9 10.8 14.5 NA 
METAL Silver 87 2 2.3 7.43 NA 
METAL Sodium 92 92 100.0 9,242,000 NA 
METAL Thallium 79 7 8.9 12.97 NA 
METAL Vanadium 87 46 52.9 26.62 NA 
METAL Ziiu:J,;+,:.• .o'J:•.'.4,'S--1-■i!t/J/ 89 12 13.5 75.68 NA 
voe 1, 1,2-Trichloroethane 125 1 0.8 NA 4 
voe 1, 1-Dichloroethane 126 1 0.8 NA 6.5 
voe 1,2,4-Trichlorobenzene 126 1 0.8 NA 66 
voe 1,2-Dichlorobenzene 126 7 5.6 NA 2,600 
voe 1,2-Dichloroethane 126 1 0.8 NA 2.3 
voe 1,2-Dichloroethene (total) 84 10 11.9 NA 210 
voe 1,2-Dichloropropane 125 1 0.8 NA 1.1 
voe 1,4-Dichlorobenzene 126 4 3.2 NA 2.1 
voe Benzene;;;;,;"··,,:-·_,·~ 128 15 11.7 NA 0.37 
voe Bromodiclilofome 125 2 1.6 NA 1 
voe Carbon Disulfide 107 7 6.5 NA 560 
voe caition½Teuach1onde'' 1 ··-· .,,,:;; ·f',i' 125 3 1.6 NA 0.046 
voe Chlorobenzene 125 1 0.8 NA 390 
voe c11Ioroform " ""•"-'"""W•@\' .,;'; ,-:iii 126 4 3.2 NA 0.7 
voe Chloromethane 126 1 0.8 NA 92 
voe cis-1,2-Dichloroethene 42 5 11.9 NA 210 
voe Cyclohexane 16 5 31.3 NA 730 
voe Ethvlbenzene■'ii!tl■■lil;l;';;';;;':,::r■.,;;;; !!in 128 13 10.2. NA 3,100 
voe lsaproPvlbenzene 16 5 31.3 NA 7.8 . 
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• 
Detects Detects Nondetect Nondetect 

Detects Greater Greater than Greater Greater than 
Surface Maximum Greater than Vapor Surface Nondetect than Vapor Surface 
Water Detected than Intrusion Water Greater Intrusion Water 

Criteria Concentration HGAL Criteria Criteria than HGAL Criteria Criteria 
(1,19/L) (1,19/L) (%) (%) (%) (%) (%) (%) 

NA 4,160 NA NA NA NA NA NA 
NA 37.2 0.0 NA NA 0.0 NA NA 
36 148 8.3 NA 5.6 5.5 NA 0.0 
NA 4,770 8.9 NA NA 0.0 NA NA 
NA 0.98 0.0 NA NA 1.2 NA NA 
8.8 7.2 11.1 NA 0.0 0.0 NA 0.0 
NA 451,000 NA NA NA NA NA NA 
50 25.7 16.7 NA. 0.0 0.0 NA 0.0 
NA 24.6 2.4 NA NA 0.0 NA NA 
3.1 366 26.1 NA 69.6 0.0 NA 22.9 
NA 9,840 20.7 NA NA 0.0 NA NA 
5.6 31.4 11.1 NA 33.3 0.0 NA 6.2 
NA 1,400,000 0.0 NA NA 0.0 NA NA 
NA 6,640 • 0.0 NA NA 0.0 NA NA 

0.025 11 57.1 NA 100.0 0.0 NA 100.0 
NA 57.7 0.0 NA NA 0.0 NA NA 
8.2 92.2 0.0 NA 74.0 0.0 NA 44.7 
NA 368,000 0.0 NA NA 0.0 NA NA 
71 3.1 0.0 NA 0.0 10.8 NA 0.0 

0.38 3.1 0.0 NA 100.0 0.0 NA 100.0 
NA 6,650,000 0.0 NA NA NA1 NA1 NA1 
426 11.8 0.0 NA 0.0 8.3 NA 0.0 
NA 12.8 0.0 NA NA 0.0 NA NA 
81 1,340 41.7 NA 41.7 0.0 NA 0.0 
NA 0.5 NA 0.0 NA NA 30.7 NA 
NA 4 NA 0.0 NA NA 12.0 NA 
129 0.8 NA 0.0 0.0 NA 2.4 0.0 
129 0.55 NA 0.0 0.0 NA 0.0 0.0 

22,600 0.37 NA 0.0 0.0 NA 30.4 0.0 
44,800 10 NA 0.0 0.0 NA 0.0 0.0 
3,040 0.4 NA 0.0 0.0 NA 30.7 0.0 
129 0.93 NA 0.0 0.0 NA 68.9 0.0 
700 1,500 NA 80.0 6.7 NA 100.0 0.0 

6,400 4 NA 100.0 0.0 NA 30.9 0.0 
NA 2 NA 0.0 NA NA 0.0 NA 

6,400 0.48 NA 100.0 0.0 NA 100.0 0.0 
129 1 NA 0.0 0.0 NA 0.0 0.0 

6,400 54 NA 75.0 0.0 NA 36.9 0.0 
6,400 3 NA 0.0 0.0 NA 0.8 0.0 

44,800 1 NA 0.0 0.0 NA 0.0 0.0 
NA 5.6 NA 0.0 NA. NA 0.0 NA 
86 550 NA 0.0 7.7 NA 0.0 0.0 
NA 1 NA 0.0 NA NA 0.0 NA 

BAl.5106.0005.0007 



TABLE 4.3.5-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 43 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface 
Detections/ Intrusion Water 

Maximum 
Detected -Analyte Number of Number of 

.. 
Analyses HGAL - Criteria c·r-iteria . ·concentration 

Group Chemical Analyses Detections (%) (1,19/L) (1,19/L) (1,19/L) (119/L) 

voe Methvlcvclohexane 16 3 18.8 NA 170 NA 1.7 
voe Naonttia1eneE:/S::'>::: , -- ... 105 8 7.6 NA 3.6 470 220 
voe Tert-Butvl Methyl Ether 43 5 11.6 NA 390 8,000 6 
voe fr etractilo"roethene. >:>,;;E½k~flifJ:!tillKlli\2LU1i1~L€ 125 2 1.6 NA 0.54 450 2 
voe Toluene 128 9 7.0 NA 1.400 5,000 60 
voe trans-1,2-Dichloroethene 42 1 2.4 NA .180 44,800 0.21 
voe :rnt:111oroettiene~:'.ltY:-:i::-ir&ftF;::isi!m 125 10 8.0 NA 2.9 400 210 
voe m,P-Xvlenes 18 2 11.1 NA NA NA 0.52 
voe o-Xvlene 18 4 22.2 NA 340 NA 0.28 
voe Xvlene;(toialrn?rnF~5 '.'.", .; .. 110 11 10.0 NA 340 NA 1,300 

SVOC 2,2'-Oxvbis(1-Chloropropane) 105 1 1.0 NA 53 NA 41 
SVOC 2,4-Dimethylphenol 100 3 3.0 NA NA NA 45 
svoc 2-Methvlnaphthalene 105 10 9.5 NA 710 NA 78 
svoc 4-Methylphenol . 100 1 1.0 NA NA NA 2 
svoc Acenaphthene 105 10 9.5 NA 33,000 710 42 
svoc Anthracene 105 2 1.9 NA 390,000 60 5 
svoc Benzo(a)Anthracene 105 1 1.0 NA NA 60 2 
svoc Benzo(g ,h,i)Pervlene 105 2 1.9 NA NA 60 0.9 
svoc Chrvsene 105 1 1.0 NA NA 60 0.1 
SVOC Dibenzofuran 105 4 3.8 NA 13,000 NA 24 
SVOC Fluoranthene 105 6 5.7 NA NA 16 15 
svoc Fluorene 105 5 4.8 NA 44,000 60 20 
svoc N-Nitrosodiphenvlamine 105 1 1.0 NA NA 660,000 5 
svoc Pentactiloroplienot·,✓;;,.;;::,,,, -,v 100 1 1.0 NA NA 7.9 25 
svoc Phenanthrene 105 6 5.7 NA 190,000 60 52 
svoc Phenol 100 1 1.0 NA NA 1,160 1.4 
svoc Pvrene 105 7 6.7 NA 230,000 60 11 
PEST 4.4'-DDD 99 1 1.0 NA NA 0.72 0.003 
PEST 4.4'-DDE 99 1 1.0 NA NA 2.8 0.002 
PEST 4;4'."[)DJ:::!;'1(,;; . i.-. - I•:•;I.- 99 3 3.0 NA NA 0.001 0.064 
PEST Aldrin 99 1 1.0 NA NA 0.26 0.015 
PEST a1ii11a;;c111oraane .. .S,?:lliJa1•- 99 4 4.0 NA NA 0.004 0.03 
PEST delta-BHC 99 1 1.0 NA NA NA 0.022 
PEST 

-
99 2 2.0 NA NA 0.142 0.053 

PEST 99 1 1.0 NA NA 0.0087 0.0095 
PEST 99 1 1.0 NA NA 0.0023 0.019 
PEST 99 1 1.0 NA NA 0.004 0.02 
PEST . 99 2 2.0 NA NA 0.0036 0.1 
PEST - 90 1 1.1 NA NA 0.0036 0.02 
PCB - 94 2 2.1 NA NA 0.03 0.8 

TPHEXT 94 43 45.7 NA NA 20,000 11,000 
TPHEXT MotoiIOil~Ranae Or'aanic1fii;l.ci.-MH 68 52 76.5 NA NA 20,000 21,000 
TPHEXT TPH-Extractable Unknown Hydrocarbon 16 3 18.8 NA NA NA 1,000 

Revised. RI Report 

Detects Detects Nondetect Nondetect 
Detects Greater Greater than Greater Greater than 
Greater than Vapor Surface Nondetect than Vapor Surface 

than Intrusion Water Greater Intrusion Water 
liGAL Criteria Criteria thanHGAL Criteria Criteria 

(%) (%) (%) (%) (%) (%) 

NA 0.0 NA NA 0.0 NA 
NA 87.5 0.0 NA 96.9 0.0 
NA 0.0 0.0 NA 0.0 0.0 
NA 50.0 0.0 NA 35.8 0.0 
NA 0.0 0.0 NA 0.0 0.0 
NA 0.0 0.0 NA 0.0 0.0 
NA 30.0 0.0 NA 31.3 0.0 
NA NA NA NA NA NA 
NA 0.0 NA NA 0.0 NA 
NA 9.1 NA NA 0.0 NA 
NA 0.0 NA NA 2.9 NA 
NA NA NA NA NA NA 
NA 0.0 NA NA 0.0 NA 
NA NA NA NA NA NA 
NA 0.0 0.0 NA 0.0 0.0 
NA 0.0 0.0 NA 0.0 2.9 
NA NA 0.0 NA NA 2.9 
NA NA 0.0 NA NA 2.9 
NA NA 0.0 NA NA 2.9 
NA 0.0 NA NA 0.0 NA 
NA NA 0.0 NA NA 5.1 
NA 0.0 0.0 NA 0.0 3.0 
NA NA 0.0 NA NA 0.0 
NA NA 100.0 NA NA 79.8 
NA 0.0 0.0 NA 0.0 2.0 
NA NA 0.0 NA NA 0.0 
NA 0.0 0.0 NA 0.0 2.0 
NA NA 0.0 NA NA 1.0 
NA NA 0.0 NA NA 0.0 
NA NA 100.0 NA NA 100.0 
NA NA 0.0 NA NA 3.1 
NA NA 50.0 NA NA 100.0 
NA NA NA NA NA NA 
NA NA 0.0 NA NA 3.1 
NA NA 100.0 NA NA 95.9 
NA NA 100.0 NA NA 100.0 
NA NA 100.0 NA NA 100.0 
NA NA 100.0 NA NA 100.0 
NA NA 100.0 NA NA 100.0 
NA NA 100.0 NA NA 100.0 
NA NA 0.0 NA NA 0.0 
NA NA 1.5 NA NA 0.0 
NA NA NA NA NA NA 
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TABLE 4.3.5-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 43 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface 
Detections/ Intrusion Water 

Maximum 
Detected 

Analyte Number of Number of Analyses HGAL Criteria Criteria Concentration 
Group Chemical Analyses Detections (%) (1,19/L) (1,19/L) (1,19/L) (1,19/L) 

TPHPRG Gasoline-Ranae Oraanics 95 23 24.2 NA NA 20,000 9,000 
TPHPRG TPH-Puraeable Unknown Hvdrocarbon 16 3 18.8 NA NA NA 1,000 

TRPH TRPH 57 19 33.3 NA NA NA 24,000 

Notes: Data pres~nted for all analytes detected in at least one sample. 

See Appendix D for full statistical analysis. 

Balded values indicates criterion exceeded. Bolded and shaded chemicals indicate the chemical was retained for evaluation of its spatial distribution in groundwater. 

• 
Detects Detects Nondetect Nondetect 

Detects Greater Greater than Greater Greater than 
Greater than Vapor Surface Nondetect than Vapor Surface 

than Intrusion Water Greater Intrusion Water 
HGAL Criteria Criteria than HGAL Criteria Criteria 

(%) (%) (%) (%) (%) (%) 

NA NA 0.0 NA NA 0.0 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

Total TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. All wells in Redevelopment Block 43 are located more than 250 feet from the shoreline; therefore, the total TPH groundwater criterion for Redevelopment Block 43 is 
20,000 µg/L 

µg/L 

BHC 
DOD 

DOE 

DDT 

HGAL 

NA 

NA1 

PCB 

PEST 

svoc 
TPH_ 

TPHEXT 

TPHPRG 

TRPH 

voe 

Microgram per liter 

Benzene hexachloride 

Dichlorodiphenyldichloroethane 

Oichlorodiphenyldichloroethene 

Oichlorodiphenyltrichloroethane 

Hunters Point g~undwater ambient level 

Not applicable 

Not applicable; chemical detected in all samples 

Polychlorinated biphenyl 

Pesticide 

Semivolatile organic compound 

Total petroleum hydrocarbons 

Total petroleum hydrocarbons • extractable 

Total petroleum hydrocarbons - purgeable 

Total recoverable petroleum hydrocarbons 

Volatile organic compound 
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TABLE 4.3.6-1: STATISTICALANALYSIS OF REDEVELOPMENT BLOCK 44 SOIL DATA (0 TO 10 l'EET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E 
Residential Maximum Industrial 

Percent Screening Detected to Screening 
Analyte Number of Number of Detected HPAL Criteria Residential Criteria 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) 

METAL Antimony 191 53 27.8 9.05 10.2 2.94 818 
METAL Arsenic 252 183 72.6 11.1 0.038 1,121 0.434 
METAL Cadmium 252 63 25.0 3.14 3.46 1.85 983 
METAL Coooer 252 247 98.0 124.3 159 · 49.76 75,628 
METAL Iron 252 252 100.0 NA 21,963 5.01 613,200 
METAL, Lead 252 221 87.7 8.99 155 41.06 800 
METAL ManQanese 252 252 100.0 1431.2 843 7.28 32,251 
METAL Mercury• 250 186 74.4 2.28 1.59 13.20 611 

METAL Nickel' 252 252 100.0 15.5-6,42~ 302 7.81 20,692 
METAL Thallium 239 17 7.1 0.81 5.02 1.11 135 
METAL Vanadium• 252 252 100.0 117.2 64.8 55.06 2,044 

METAL Zinc• 252 252 100.0 109.9 373 16.88 613,200 

voe 1,2,4-Trimethylbenzene' 6 3 50.0 NA 51.6 27.13 171 

voe 1,3,5-Trimethylbenzene' 6 3 50.0 NA 21.3 13.64 69.8 
voe 1,4-Dichlorobenzene 254 6 2.4 NA 2.01 1.74 4.54 
voe Naphthalene 267 43 16.1 NA 1.67 126.10 4.65 
voe o-Xvlene 23 7 30.4 NA 272 1.07 902 

SVOC 4-Nitroohenol 247 3 1.2 NA 0.288 4.52 440 
SVOC Benzo(a)anthracene' 261 73 28.0 NA 0.370 6.22 1.76 
SVOC Benzo(amvrene 259 71 27.4 NA 0.037 96.49 0.18 
SVOC Benzo(b)fluoranthene• 260 .95 36.5 NA 0.338 18.92 1.76 
svoc Benzo(k)fluoranthene 258 20 7.8 NA 0.338 2.60 1.76 
svoc Bis(2-ethvlhexvllohthalate' 248 3 1.2 NA 1.14 96.35 176 
svoc Chrysene 261 108 41.4 NA 3.30 1.18 17.6 
svoc Dibenz(a,h)anthracene' 258 17 6.6. NA 0.058 13.99 0.289 

svoc lndeno(1,2,3-cdlovrene' 258 48 18.6 NA 0.347 6.62 1.76 
PEST 4,4'-DDD 250 23 9.2 NA 2.14 2.76 17.1 
PEST Aldrin' 250 · 2 0.8 NA 0.024 8.71 0.15 
PEST beta-BHC 250 2 0.8 NA 0.007 1.10 2.08 
PEST Dieldrin 250 2 · 0.8 NA 0.001 4.40 0.15 
PEST IQamma-BHC (lindane) 250 2 0.8 NA 0.003 3.02 2.88 
PCB Aroclor-1248' · 257 1 0.4 NA 0.201 35.37 1.00 

PCB Aroclor-1254• · 257 10 3.9 NA 0.093 354.93 1.00 
PCB Aroclor-1260 257 77 30.0 NA 0.211 47.38 1.00 

DIOXIN 1,2,3,4,6, 7,8-HPCDD 15 9 60.0 NA 0.0004 2.50 0.003 
DIOXIN 23 78-TCDD 15 4 26.7 NA 0.000004 4.44 0.000027 
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Ratio of 
Maximum Maximum Detects Detects Detects Non detects Non detects 

Detected to Detected Greater Greater than Greater than Nondetects Greater than Greater than 
Industrial Cone. than HPAL Residential Industrial Greater than Residential Industrial 
Criteria (mg/kg) (%) Criteria (%) Criteria (%) HPAL(¾) Criteria(%) Criteria (%) 

0.04 30 26.4 22.6 0.0 4.4 4.4 0.0 
98.92 42.9 9.8 100.0 99.5 - 0.0 100.0 97.1 
0.01 6.4 12.7 12.7 0.0 0.0 0.0 0.0 
0.10 7,920 22.7 21.9 0.0 0.0 0.0 0.0 
0.18 110,000 NA 83.7 0.0 NA1 NA1 NA1 
8.21 6,570 78.7 15.4 1.8 3.2 0.0 0.0 
0.19 6,140 6.4 24.2 0.0 NA1 NA1 NA1 
0.03 21 6.5 8.1 0.0 0.0 0.0 0.0 

0.11 2,360 0.8 47.2 0.0 NA1 NA1 NA1 
0.04 5.6 82.4 29.4 0.0 11.3 1.8 0.0 
1.75 3,570 7.5 34.9 0.4 NA1 NA1 NA1 

0.01 6,300 41.3 17.9 0.0 NA1 NA1 NA1 

8.21 1,400 NA 66.7 66.7 NA 0.0 0.0 

4.16 290 NA 66.7 66.7 NA 0.0 0.0 
0.77 3.5 NA 50.0 0.0 NA 10.1 5.7 

45.12 210 NA 18.6 14.0 NA 10.7 4.9 
0.32 290 NA 14.3 0.0 NA 0.0 -0.0 
0.00 1.3 NA 33.3 0.0 NA 100.0 0.0 
1.31 2.3 NA 31.5 2.7 NA 55.3 11.7 

20.50 3.6 NA 94.4 43.7 NA 100.0 89.4 
3.64 6.4 NA 31.6 7.4 NA 70.9 12.7 
0.50 0.88 NA 30.0 0.0 NA 67.2 10.9 
0.62 110 NA 100.0 0.0 NA 15.5 0.0 
0.22 3.9 NA 2.8 0.0 NA 9.2 3.3 
2.81 0.81 NA 82.4 17.7 NA 100.0 67.6 

1.31 2.3 NA 27.1 4.2 NA 67.6 11.9 
0.35 5.9 NA 4.4 0.0 NA 0.4 0.0 
1.45 0.21 NA 100.0 50.0 NA 10.1 2.0 
0.00 0.007 NA 50.0 0.0 NA 66.1 0.4 
0.02 0.003 NA 100.0 0.0 NA 98.8 7.3 
0.00 0.008 NA 100.0 0.0 NA 71.0 0.0 
7.07 7.1 NA 100.0 100.0 NA 12.5 2.3 

32.85 33 NA 90.0 40.0 NA 60.3 5.7 
9.95 10 NA 39.0 10.4 NA 17.8 6.1 
0.33 0.001 NA 44.4 0.0 NA 83.3 0.0 
0.59 0.000016 NA 100.0 0.0 NA 100.0 100.0 
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TABLE 4.3.6-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 44 SOIL DATA (0 TO 10 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for fuD statistical analysis. 

a Chemical not selected for nature and extent evaluation based on maximum detection factor (maximum detect less than 30 times residential criteria). 

bgs 

BHC 
Cone. 

-ooo 
HPAL 
HPCDD 
mg/kg 

NA 
NA1 

PCB 
PEST 
POL 

svoc 
TCDD 
voe 

Source: 

The HPAL for nickel is a sample--specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

Chemical not selected for nature and extent evaluation based on the percent of detections and the low number of detections that exceeded criteria. 

-chelllical nOt se1ected fOr nature and extent-eVillUatiOn based on -collocation with-selected chemical. 

Chemical not selected for nature and extent evaluation because of POL factor. 

Below ground surface 

Benzene hexachloride 

Concentration 

Dichlorodiphenyldichloroethane 

Hunters Point ambient level (for soiO 

Heptachlorodibenzo-p-.dioxin 

MiUigram per kilogram 

Not applicable 

Not applicable; chemical detected in aU samples 

Potychlorinated biphenyl 

Pesticide 

Practical quantitation limit 

Semivolatile organic compound 

Tetrachlorodibenzo-p-dioxin 

Volatile organic compound 

Tetra Tech EM Inc. 1999. "Draft Technical Memor.indum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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TABLE 4.3.6-2: STA TIS Tl CAL ANALYSIS OF REDEVELOPMENT BLOCK 44 SOIL DATA (DEEPER THAN 10 FEET BGS) 
Revised Remedial Investigation Report (or Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E Ratio of 
Residential Maximum Industrial Maximum 
Screening Detected to Screening Detected to 

Analyte Number of Number of Percent HPAL Criteria Residential Criteria Industrial 
Group Chemical Analyses Detections Detection (mg/kg) (mg/kg) Criteria (mg/kg) Criteria 

METAL Antimony" 65 19 29.2 9.05 10.2 2.30 818 0.03 

METAL Arsenic• 108 89 82.4 11.1 0.038 669 0.434 59.03 

METAL Copper" 108 95 88.0 124.3 159 1.89 75,628 0.00 

METAL Iron• 108 108 100.0 NA 21,963 4.24 613,200 0.15 

METAL Lead• 108 88 81.5 8:99 155 9.94 800 1.99 

METAL ManQanese• 108 108 100.0 1431.2 843 16.01 32,251 0.42 

METAL Nicket•·• 108 108 100.0 56.1-5,54, 302 6.92 20,692 0.10 

METAL Vanadium• 108 107 99.1 117.2 64.8 2.39 2,044 0.08 

svoc Benzola1ovrene 114 9 7.9 NA 0.037 12.60 0.176 2.68 
PCB Aroclor-1260 107 5 4.7 NA 0.211 5.21 1.00 1.09 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for full statistical analysis. 

Metal selection is based on samples from Oto 10 feet bgs. 

Detects 
Maximum Detects Detects Greater 
Detected Greater Greater than than 

Cone. than Residential Industrial 
(mg/kg) HPAL (%) Criteria (%) Criteria (%) 

23.5 10.5 10.5 0.0 

25.6 7.9 100.0 98.9 

301 4.2 3.2 0.0 

93,200 NA 86.1 0.0 

1,590 34.1 1.1 1.1 

13,500 4.6 22.2 0.0 

2,090 0.0 50.9 0.0 

155 4.7 38.3 0.0 
0.47 NA 100.0 11.1 
1.1 NA 40.0 20.0 

b The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soiQ 

mg/kg Milligram per kilogram 

NA Not applicable 

NA 1 Not applicable; chemical detected in all samples 

PCB Polychlorinated biphenhyl 

POL Practical quantitation limit 

SVOC Semivolatile organic compound 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 

Revised Parcel E RI Report Page 1 of 1 

• 
Nondetects Nondetects 

Nondetei:ts Greater than Greater than 
Greater than Residential Industrial 

HPAL(%) Criteria (%) Criteria (%) 

2.2 2.2 0.0 

0.0 100.0 57.9 

0.0 0.0 0.0 

NA1 NA1 NA1 

5.0 0.0 0.0 

NA1 · NA1 NA1 

NA1 NA1 NA1 

0.0 0.0 0.0 

NA 100.0 100.0 
NA 19.6 0.0 

BALS I 06.0005.0007 
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TABLE 4.3.6-3: .STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 44 GROUNDWATER DATA, A-AQUIFER 
Revised Remeaial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface 
Intrusion Water 

Analyte Number of Number of Detections/ HGAL Criteria Criteria 
Group Chemical Analyses Detections Analyses(%) (µg/L) (µg/L) (µg/L) 

METAL Aluminum 71 13 18.3 NA NA NA 
METAL Antimony 58 5 8.6 43.26 NA NA 
METAL Arsenic':t_)_l•tEtJITJ,/,. 66 37 56.1 27.34 NA 36 
METAL Barium 69 69 100.0 504.2 NA NA 
METAL Bervllium 59 1 1.7 1.4 NA NA 
METAL cadmium ',=;- -"' ,~,\- ,_}:;,/:}t,~'.li~~©~1@JMillil- 80 18 22.5 5.08 NA 8.8 
METAL Calcium 71 71 100.0 NA NA NA 
METAL Chi'oiriil:IiriUlillllili!ti\1:'.!;;iit,:?rii[~1:ilfi1ill'■rn■i 69 9 13.0 15.66 NA 50 
METAL Cobalt 59 15 25.4 20.8 NA NA 
METAL Coonar·' ":iXk 67 25 37.3 28.04 NA 3.1 
METAL Iron 71 26 36.6 2,380 NA NA 
METAL Lead 59 9 15.3 14.44 NA 5.6 
METAL Magnesium - 71 71 100.0 1,440,000 NA NA 
METAL ManQanese 59 57 96.6 8,140 NA NA 
METAL Molybdenum 57 31 54.4 61.9 NA NA 
METAL Nickel -Pi';, ,u,ilf&t/'Y• 79 53 67.1 96.48 NA 8.2 
METAL Potassium 71 71 100.0 448,000 NA NA 
METAL Selenium 55 6 10.9 14.5 NA 71 
METAL Silver 59 1 1.7 7.43 NA 0.38 
METAL Sodium 71 71 100.0 9,242,000 NA NA 
METAL Thallium 46 2 4.4 12.97 NA 426 
METAL Vanadium 59 26 44.1 26.62 NA NA 
METAL Zinc 59 8 13.6 75.68 NA 81 
voe 1, 1, 1-Trichloroethane 83 7 8.4 NA 3,100 6,240 
voe 111fDichloroethaiie:8KTu1!•:ilf%!!'.:!i!!:7fy/D;(;,t~ ;, 83 21 25.3 NA 6.5 NA 
voe 1, 1-Dichloroethene 83 5 6.0 . NA 190 44,800 
voe 1,2-Dichlorobenzene 83 7 8.4 NA 2,600 129 
voe 1,2-Dichloroethane 83 8 9.6 NA 2.3 22,600 
voe 1,2-Dichloroethene (total) 57 ·1 1.8 NA 210 44,800 
voe 1,3-Dichlorobenzene 83 1 1.2 NA 1,300 129 
voe 1,,4;;01chlorooenzenei111,rnw111!!:i,otr■ :1•:'.< 83 6 7.2 NA 2.1 129 
voe 4-Methyl-2-Pentanone 63 1 1.6 NA 520,000 NA 
voe Benzene,-.riri■:-Bu1■H;f 83 14 16.9 NA 0.37 700 
voe Carbon Disulfide 77 4 5.2 NA 560 NA 
voe Chlorobenzene 83 17 20.5 NA 390 129 
voe Chloi'o- 83 7 8.4 NA 6.5 NA 
voe Chlorofo .. 83 3 3.6 NA 0.7 6,400 
voe Chloromethane 83 3 3.6 NA 92 6,400 
voe cis-1,2-Dichloroethene 26 9 34.6 NA 210 44,800 
voe Ethvlbenzene 83 4 4.8 NA 3,100 86 
voe lsooroovlbenzene 14 3 21.4 NA 7.8 NA 

Revised Parcel E RI Report . Page 1 of 2 

• 
Detects Detects 
Greater Greater Non detects Non detects 

Maximum Detects than Vapor than Non detects Greater than Greater than 
Detected Greater Intrusion Surface Greater Vapor Surface 

Concentration than Criteria Water than HGAL Intrusion Water 
(µglL) HGAL.(%) (%) Criteria (%) (%) Criteria(%) Criteria (%) 

16,200 NA NA NA NA NA NA 
35.7 0.0 NA NA 1.9 NA NA 
62.8 8.1 NA 5.4 0.0 NA 0.0 

2,980 15.9 NA NA NA1 NA1 NA1 
0.31 0.0 NA NA 1.7 NA NA 
37.9 38.9 NA 22.2 1.6 NA 1.6 

694,000 NA NA NA NA1 NA1 NA1 
148 44.4 NA 33.3 3.3 NA 1.7 
24.8 13.3 NA 'NA 2.3 NA NA 
32.9 4.0 NA 80.0 0.0 NA 42.9 

21,900 38.5 NA NA 0.0. NA NA 
10.8 0.0 NA 22.2 0.0 NA 8.0 

903,000 0.0 NA NA NA1 NA1 NA1 
9,310 1.8 NA NA 0.0 NA NA 
249 12.9. NA NA 0.0 NA NA 
267 20.8 NA 90.6 0.0 NA 57.7 

237,000 0.0 NA NA NA1 NA1 NA1 
. 16.3 16.7 NA 0.0 8.2 NA 0.0 

0.44 0.0 NA 100.0 1.7 NA 100.0 
5,910,000 0.0 · NA NA NA1 NA1 ·NA1. 

1.7 0.0 NA 0.0 13.6 NA 0.0 
39.8 11.5 NA NA 0.0 NA NA 
58.3 0.0 NA 0.0 0.0 NA 0.0 
12 NA 0.0 0.0 NA 0.0 0.0 

28.13 NA 33.3 NA NA 6.5 NA 
2 NA 0.0 0.0 NA 0.0 0.0 

2.2 NA 0.0 0.0 NA 0.0 0.0 
2 NA 0.0 0.0 NA 61.3 0.0 

0.9 NA 0.0 0.0 NA 0.0 0.0 
0.11 NA 0.0 0.0 NA 0.0 0.0 
2.3 NA 16.7 0.0 NA 74.0 0.0 
20 NA 0.0 NA NA 0.0 NA 
7.8 NA 78.6 0.0 . NA 100.0 0.0 
4 NA 0.0 NA NA 0.0 NA 

85 NA 0.0 0.0 NA 0.0 0.0 
7 NA 14.3 NA NA 61.8 NA 
14 NA 100.0 0.0 NA 62.5 0.0 
4 NA 0.0 0.0 NA 0.0 0.0 

0.81 NA 0.0 0.0 NA 0.0 0.0 
51 NA 0.0 0.0 NA 0.0 0.0 
0.9 NA 0.0 NA NA 0.0 NA 

BAl.5106.0005.0007 



TABLE 4.3.6-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 44 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface Maximum 
.. =---~ --- -..---- _,_"~ I "Intrusion Water Detected 

Analyte Number of Number of Detections/ HGAL Criteria Criteria Concentration 
Group Chemical Analyses Detections Analyses (%) (µg/L) (µg/L) (µg/L) (µg/L) 

voe Naohthalene 66 1 1.5 NA 3.6 470 8 
voe Tetrachlofo 83 7 8.4 NA 0.54 450 6.88 
voe Toluene 83 8 9.6 NA 1,400 5,000 1 
voe Tnchlotoethene::•:;iitfri~11•w;11£:;. 83 6 7.2 NA 2.9 400 9 
voe Trichlorofluoromethane 20 2 10.0 NA 180 NA 0.21 
voe Xylene (Total) 69 5 7.3 NA 340 NA 39 

SVOC 2,4-Dimethylphenol 59 1 1.7 NA NA NA 5 
svoc 4-Methylphenol 59 1 1.7 NA NA NA 4 
SVOC Diethvlphthalate 66 1 1.5 NA NA 588.8 10 
svoc Pentachloroohenol 59 1 1.7 NA NA 7,9 3 
SVOC Total LMW PAH 66 1 1.5 NA NA NA 76 
svoc Total PAH 66 1 1.5 NA NA NA 976 
CYAN Cyanide 23 2 8.7 NA NA 1 0.94 
PEST 4,4'-DDD 66 2 3.0 NA NA 0.72 0.078 
PEST 4,4'-DDE 66 1 1.5 NA NA 2.8 - 0.02 
PEST l&"4!4DDT ill: ,;ijl/'\)c},_/ 66 3 4.6 NA NA 0_001 0.2 
PEST beta-BHC 66 2 3.0 NA NA NA 0,39 
PEST delta-BHC 66 1 1.5 NA NA NA 0.008 
PEST Endrin Aldehvde 26 2 7.7 NA NA NA 0.028 
PEST Endrin Ketone 62 1 1.6 NA NA NA 0.01 
PEST liiamma,Chloroaiie'E!llilliiiwt-a- 66 1 1.5 NA NA 0.004 0_007 
PEST He1>tach1orJEi>oxiae1J,,iiR:1.- 62 1 1.6 NA NA 0.0036 0.0073 
PEST Total Chlordane 66 2 3.0 NA NA NA 0.1646 
PEST Total DDT 66 4 6.1 NA NA NA 0.3 

TPHEXT Diesel Ranae Oraanics 62 9 14.5 NA NA 20,000 3,000 
TPHPRG Gasoline Ranae Organics 62 6 9.7 NA NA 20,000 490 
TPHEXT Motor Oil Ranae Organics 15 6 40.0 NA NA 20,000 1,100 
TPHEXT TPH-Extractable Unknown Hydrocarbon 18 2 11.1 NA NA NA 900 

TRPH TRPH 10 1 10.0 NA NA NA 500 

Notes: Data presented for all analytes detected in at least one sample. 

Detects 
-Greater 

than 
HGAL(%) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Bold text indicates one or more detections exceeding criteria. Chemicals in bold text and shaded cells indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix D for full statistical analysis. 

Detects Detects 
Greater Greater Non detects Nondetects 

than Vapor than Non detects Greater than Greater than 
Intrusion Surface Greater - --- Vapor Surface 
Criteria Water than HGAL Intrusion Water 

{%) Criteria(%) (%) Criteria (%) Criteria {%) 

100.0 0.0 NA 96.9 0.0 
100.0 0.0 NA 65.8 0.0 
0.0 0.0 NA 0.0 0.0 
50.0 0,0 NA 58.4 0.0 
0.0 NA NA 0.0 NA 
0.0 NA NA 0.0 NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA 0.0 NA NA 0.0 
NA 0.0 NA NA 84.5 
NA NA NA NA NA 
NA NA NA NA NA 
NA 0.0 NA NA 61.9 
NA 0.0 NA NA 1.6 
NA 0,0 NA NA 0.0 
NA 100.0 NA NA 100.0 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA 100.0 NA NA 100:0 
NA 100.0 NA NA 100.0 
NA NA NA NA NA 
NA NA NA NA NA 
NA 0.0 NA NA 0.0 
NA 0.0 NA NA o_o 
NA 0.0 NA NA 0.0 
NA NA NA NA NA 
NA NA NA NA NA 

Total TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. All wells in Redevelopment Block 44 are located more than 250 feet from the shoreline; therefore, the total TPH groundwater criterion for Redevelopment Block 44 is 20,000 
µg/L 

µg/L Microgram per liter HGAL Hunters Point groundwater ambient level svoc Semivolatile organic compound 

BHC Benzene hexachloride LMW Low molecular weight TPH Total petroleum hydrocarbons 

CYAN Cyanide NA Not applicable TPHEXT Total petroleum hydrocarbons • extractable 

ODD Dichlorodiphenyldichloroelhane NA1 Not applicable; chemical detected in all samples TPHPRG Total petroleum hydrocarbons• purgeable 

DOE Dichlorodiphenyldichloroelhene PAH Polynuclear aromatic hydrocarbon TRPH Total recoverable petroleum hydrocarbons 

DDT Dichlorodiphenyltrichloroelhane PEST Pesticide voe Volatile organic compound 

Revised .E RI Report BAI.510.-0007 



• • • 
TABLE 4.3.7-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 45 SOIL DATA (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, Camomia 

Parcel E Ratio of Parcel E Ratio of Detects 
Residential Maximum Industrial Maximum Maximum Detects Greater Detects Non detects Nondetects Nondetects 

Percent Screening Detected to Screening Detected to Detected Greater than Greater than Greater Greater than Greater than 
Analyte Number of Number of Detection HPAL Criteria Residential Criteria Industrial Cone. than Residential Industrial than HPAL Residential Industrial 
Group ·chemical Analyses Detections (%) (mg/kg) (mg/kg). Criteria (mg/kg) Criteria (mg/kg) HPAL(¾) Criteria (%) Criteria (%) (%) Criteria (%) Criteria(%) 

METAL Antimonl 165 90 54.6 9.05 10.2 4.26 818 0.05 43.5 6.7 6.7 0.0 5.3 4.0 0.0 
METAL Arsenic 233 140 60.1 11.1 0.038 1,303 0.434 115.06 49.9 10.0 100.0 100.0 0.0 100.0 77.4 
METAL Cadmium 247 61 24.7 3.14 3.46 3.27 983 0.01 11.3 9.8 8.2 0.0 0.0 0.0 0.0 
METAL Coeeer 245 230 93.9 124.3 159 65.34 75,628 0.14 10,400 6.1 4.4 0.0 0.0 0.0 0.0 
METAL Iron 247 247 100.0 NA 21,963 3.48 613,200 0.12 76,500 NA 94.3 0.0 NA1 NA1 NA1 
METAL Lead 247 226 91.5% 8.99 155 30.31 800 6.06 4,850 34.5 4.9 1.8 9.5 0.0 0.0 
METAL Manganese 247 247 100.0 1431.2 843 7.16 32,251 0.19 6,040 15.0 46.2 0.0 NA1 NA1 NA1 
METAL Mercury 247 113 45.8 2.28 1.59 11.00 611 0.03 17.5 6.2 6.2 0.0 0.0 0.0 0.0 

METAL Nickel• 246 245 99.6 49.4-5804 302 9.27 20,692 0.14 2,800 0.0 72.2 0.0 0.0 0.0 0.0 
METAL Silver 231 20 8.7 1.43 49.7 1.21 10,220 0.01 59.9 50.0 5.0 0.0 24.6 0.0 0.0 
METAL Thallium 247 27 10.9 0.81 5.02 1.41 135 0.05 7.1 85.2 40.7 0.0 28.6 12.7 0.0 
METAL Vanadium 247 247 100.0 117.2 64.8 3.12 2,044 0.10 202 4.1 42.1 0.0 . NA1 NA1 NA1 
METAL Zinc 247 245 99.2 109.9 373 14.47 613,200 0.01 5,400 13.5 3.3 0.0 0.0 0.0 0.0 
svoc Benzo(a)anthracene 245 12 4.9 NA 0.370 3.51 1.76 0.74 1.3 NA 33.3 0.0 NA 62.2 9.0 
svoc Benzo(a)elrene 244 11 4.5 NA 0.037 25.20 0.176 5.35 0.94 NA 100.0 63.6 NA 100.0 82.0 
svoc Benzo(b)fluoranthene 244 12 4.9 NA 0.338 7.39 1.76 1.42 2.5 NA 50.0 8.3 NA 81.9 9.9 
SVOC Benzo(k)fluoranthene 243 8 3.3 NA 0.338 2.22 1.76 0.43 0.75 NA 50.0 0.0 NA 82.1 9.8 
SVOC Bis(2-ethylhex~Qehthalate 245 2 0.8 NA 1.14 4.73 176 0.03 5.4 NA 100.0 0.0 NA 12.4 0.0 
svoc Dibenz(a,h)anthracene 243 2 0.8 NA 0.058 2.42 0.289 0.49 0.14 NA 50.0 0.0 NA 100.0 82.6 
svoc lndeno(1,2,3-cd)elrene 242 6 2.5 NA 0.347 1.73 1.76 0.34 0.6 NA 50.0 0.0 NA 79.7 9.8 
svoc Pentachloroehenol 246 2 0.8 NA 2.60 3.85 11.1 0.90 10 NA 50.0 0.0 NA 11.1 2.9 
PEST Dieldrin 247 1 0.4 NA 0.001 7.58 0.154 0.03 0.005 NA 100.0 0.0 NA 100.0 2.9 
PCB Aroclor-1254 247 1 0.4 NA . 0.093 1.94 1.00 0.18 0.18 NA 100.0 0.0 NA 52.9 2.9 
PCB Aroclor-1260 247 19 7.7 NA 0.211 15.64 1.00 3.28 3.3 NA 42.1 21.1 NA 5.3 . 1.8 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for ful! statistical analysis. 

a The HPAL for nickel is a sample--specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soiQ 

mg/kg Milligram per kilogram 

NA Not applicable 

NA 1 Not applicable; chemical detected in au samples 

PCB Polychlorinated biphenhyl 

PEST Pesticide 

PQL Practical quantitation limit 

SVOC Semivolatile organic compound 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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TABLE 4.3. 7-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 45 SOIL DA TA (DEEPER THAN 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E 
Residential Maximum Industrial 
Screening Detected to Screening 

Analyte Number of Number of Percent HPAL Criteria Residential Criteria 
Group Chemical Analyses Detections Detection (mg/kg) (mg/kg) Criteria (mg/kg) 

METAL Antimonv' 161 83 51.6 9.05 10.2 3.45 818 

METAL Arsenica 174 107 61.5 11.1 0.038 658 0.434 

METAL Coooer' 176 159 90.3 124.3 159 2.19 75,628 

METAL Iron' 176 176 100.0 NA 21,963 3.17 613,200 

METAL Lead' 176 141 80.1 8.99 155 13.8 BOO 

METAL Manaaanese' 176 176 100.0 1431.2 843 11.5 32,251 

METAL Mercurv' 176 49 27.8 2.28 1.59 4.21 611 

METAL Nickel• 176 176 100.0 78.5-5904 302 8.34 20,692 

METAL Vanadium' 176 176 100.0 117.2 64.8 3.96 2,044 

METAL Zinc' 176 171 97.2 109.9 373 1.47 613,200 

voe Naohthalene0 173 6 3.5 NA 1.67 7.81 4.65 

svoc Benzo( a )anthracene0 173 1 0.6 NA 0.370 24.1 1.76 

svoc Benzo(b)fluoranthene0 173 2 1.2 NA 0.338 24.8 1.76 

svoc Benzo(k)fluoranthene0 173 1 0.6 NA 0.338 10.3 1.76 

svoc Bis(2-ethvlhexvllohthalate0 173 1 0.6 NA 1.14 123 176 

svoc Carbazole 128 1 0.8 NA 2.24 3.08 123 
svoc Chrvsene 173 3 1.7 NA 3.30 4.24 17.6 
PCB Aroclor-1260 151 1 0.7 NA 0.211 2.08 1.00 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for full statistical anatysis. 

a Metal selection is based on samples from O to 10 feet bgs. 

Ratio of 
Maximum Maximum Detects Detects 

Detected to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(%) Criteria (%) 

0.04 35.3 10.8 9.6 

58.1 25.2 7.5 100.0 

0.005 348 4.4 3.1 

0.114 69,700 NA 85.8 

2.76 2,210 21.3 1.4 

0.300 9,680 20.5 40.9 

0.011 6.70 2.0 6.1 

0.122 2,520 4.0 49.4 

0.126 257 10.2 41.5 

0.001 548 8.2 0.6 

2.79 13.0 NA 16.7 

5.07 8.90 NA 100.0 

4.78 8.40 NA 50.0 

1.99 3.50 NA 100.0 

0.795 140 NA 100.0 
0.056 6.90 NA 100.0 
0.797 14.0 NA 33.3 
0.438 0.440 NA 100.0 

b The HPAL for nickel is a sample-specific, regression analysis-base~ ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

Chemical not selected for nature c!,Od extent evaluation based on the percent of detections and the low number of detections that exceeded crtteria. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soil) 

mg/kg Milligram per kilogram 

NA Not applicable 

NA 1 Not applicable; chemical detected in aU samples 

PCB Polychlorinated biphenhyt 

PQL Practical quantitation limit 

SVOC Semivolatile organic compound 

voe Volatile organic compound 

Source: 

Tetra Tech EM Inc. 1999. 'Uraft Technical Memorandum, Nickel Screening and Implementation Plan,"Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Detects Non detects Non detects 
Greater Greater Greater 

than Nondetcts than than 
Industrial Greater than Residential Industrial 

Criteria (%) HPAL(%) Criteria(%) Criteria (%) 

0.0 0.0 0.0 0.0 

99.1 0.0 100.0 41.8 

0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 

0.7 2.9 0.0 0.0 

0.0 NA1 NA1 NA1 

0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 -NA1 

0.0 0.0 0.0 0.0 

16.7 NA 0.6 0.0 

100.0 NA 95.4 0.6 

50.0 NA 100.0 1.2 

100.0 NA 100.0 1.2 

0.0 NA 5.8 0.0 
0.0 NA 0.0 0.0 
0.0 NA 0.0 0.0 
0.0 NA 0.7 0.0 
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TABLE 4.3.7-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 45 GROUNDWATER DATA, A-AQUIFER 

Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor -Surface 
Intrusion Water 

Analyte Number of Number of Detections/ HGAL Criteria Criteria 
Group Chemical Analyses Detections Analyses (%) (µg/L) (µg/L) (µg/L) 

METAL Aluminum 46 3 6.5 NA NA NA 
METAL Antimony 46 8 • 17.4 43.26 NA NA 
METAL A'.iiei\ic'·· '"' ,,.•/• ., "48 10 20.8 27.34 NA 36 
METAL Barium 48 47 97.9 504.2 NA NA 
METAL Bervllium 46 1 2.2 1.4 NA NA 
METAL Cadmium .. ' ,;tf}:ff,i< it(f)\1§; .' • ':' •• 54 7 13.0 5.08 NA 8.8 
METAL Calcium 61 60 98.4 NA NA NA 
METAL Chromium 46 13 28.3 15.66 NA 50 
METAL Cobalt 46 9 19.6 20.8 NA NA 
METAL Copper.,:::;;!';;,~;t:il!llar.'IBi:!!1M1 y:;;■itawm 49 13 26.5 28.04 NA 3.1 
METAL Iron 61 19 31.2 2,380 NA NA 
METAL Lead iHi:::riR·!illMBBi:mltc:::1■1 .<B,:1- 52 9 17.3 14.44 NA 5.6 
METAL Maanesium 61 60 98.4 1,440,000 NA NA-
METAL Manganese 46 44 95.7 8,140 NA NA 
METAL Molybdenum 46 17 37.0 61.9 NA NA 
METAL Nicker::> ><y?;; ,,_.. 

·y:n. ,1~ 'i'S!'i? 49 21 42.9 96.48 NA 8.2 
METAL Potassium 61 60 98.4 448,000 NA NA 
METAL Selenium 42 2 4.8 14.5 NA 71 
METAL Silver 46 3 6.5 7.43 NA 0.38 
METAL Sodium 61 61 100.0 9,242,000 NA NA 
METAL Thallium 36 1 2.8 12.97 NA ·1 426 
METAL Vanadium 46 21 45.7 26.62 NA NA 
METAL Zince;:,7,<;" {':'&~:; i -mlr<ilii tlilidhUf¾fui:\0\.% ,/\:' 49 4 8.2 75.68 .. NA 81 
voe 1, 1, 1-Trichloroethane 84 5 6.0 NA 3,100 6,240 
voe 1, 1-Dichloroethane 84 2 2.4 NA 6.5 NA 
voe 1,2,4-Trichlorobenzene 84 1- 1.2 NA 66 129 
voe 1,2-Dichlorobenzene 84 2 2.4 NA 2,600 129. 
voe 1,2-Dichloroethene (totall 46 2 4.4 NA 210 44,800 
voe 1,3-Dichlorobenzene 84 1 1.2 NA 1,300 129 
voe 14-Dlchlorobe. 84 2 2.4 NA 2.1 129 
voe Benzen Y••• . 86 8 9.3 NA 0.37 700 
voe Carbon Disulfide 69 3 4.4 NA 560 NA 
voe Chlorobenzene 84 2 2.4 NA 390 129 
voe Chloroethane 84 1 1.2 NA 6.5 NA 
voe. Chloroform · : __ . --,_;•;l'fi':''il, ·'?ti 84 7 8.3 NA 0.7 6,400 
voe cis-1,2-Dichloroethene 38 10 26.3 NA 210 44,800 
voe Cyclohexane 16 1 6.3 NA 730 NA 
voe Ethylbenzene 86 6 7.0 NA 3,100· 86 
voe lsoproilvlliei\zeriii:lll■m :~)'.:,' _.:'\ 16 3 18.8 NA 7.8 NA 
voe Methvlcvclohexane 16 1 6.3 NA 170 NA 
voe Naofith~a1ene':'.' lf'.!!!Will:1'!'.l■:IJa'.!-i!: 54 2 3.7 NA 3.6 470 
voe Tert-Butyl Methyl Ether 40 2 5.0 NA 390 8,000 

Revised Parcel E RI Report Page 1 of 2 

• 
Detects Detects 

Detects Greater Greater Non detects Non detects 
Maximum Greater than Vapor than Non detects Greater than Greater than 
Detected than Intrusion Surface Greater Vapor Surface 

Concentration . HGAL Criteria Water than HGAL Intrusion Water 
(µg/L) (%) (%) Criteria(%) (%) Criteria (%) Criteria(%) 

341 NA NA NA NA NA NA 
40.3 0.0 NA NA 2.6 NA NA 
37.4 10.0 NA 10.0 0.0 NA 0.0 
1,090 8.5 NA NA 0.0 NA NA 
0.3 0.0 NA NA 2.2 NA NA 
13 42.9 NA 14.3 2.1 NA 2.1 

304,000 NA NA NA NA NA NA 
15 0.0 NA 0.0 0.0 NA 0.0 
62 11.1 NA NA 0.0 NA NA 

275 7.7 NA 30.8 0.0 NA 36.1 
1,370 0.0 NA NA 0.0 NA NA 
133 22.2 NA 55.6 0.0 NA 2.3 

959,000 0.0 NA NA 0.0 NA NA 
3,300 0.0 NA NA 0.0 NA NA 

. 66.5 11.8 NA NA 0.0 NA NA 
302 4.8 NA 71.4 0.0 NA 53.6 

219,000 0.0 NA NA 0.0 NA NA 
3.3 0.0 NA 0.0 12.5 NA 0.0 
5.8 0.0 NA 100.0 2.3 NA 100.0 

6,270,000 0.0 NA NA 'NA1 NA1 NA1 
5.8 0.0 NA 0.0 2.9 NA 0.0 

40.5 4.8 NA NA 0.0 NA NA 
396 25.0 NA 25.0 0.0 NA ·o.o 

2 NA 0.0 0.0 NA 0.0 0.0 
0.3 NA 0.0 NA NA 7.3 NA 

0.34 NA 0.0 0.0 NA 2.4 1.2 
84 NA 0.0 0.0 NA 0.0 1.2 
2 NA 0.0 0.0 NA 0.0 0.0 

0.72 NA 0.0 0.0 - NA 0.0 1.2 
19 NA 50.0 0.0 NA 56.1 1.2 
2 NA 62.5 0.0 NA 100.0 0.0 

12.3 NA 0.0 NA NA 0.0 NA 
3 NA· 0.0 0.0 NA 0.0 0.0 

0.81 NA 0.0 NA NA 34.9 NA 
2 NA 28.6 0.0 NA 46.8 0.0 
1 NA 0.0 0.0 NA 0.0 0.0 

6.1 NA . o.o· NA NA 0.0 NA 
72 NA 0.0 0.0 NA 0.0 0.0 
12 NA 33.3 NA NA 0.0 NA 
1.5 NA 0.0 NA NA 0.0 NA 
27 NA 100.0 0.0 NA 98.1 1.9 
3.7 NA 0.0 0.0 NA 0.0 0.0 
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TABLE 4.3.7-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK 45 GROUNDWATER DATA, A-AQUIFER {CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface Maximum 

Detects 
Detects Greater 
Greater than Vapor 

- -- -- -A ,._.-,a--,::.--.---=--•- ---- - -- ..,.-- --- ~~ -• -'>=" -=,·-: -- •. ----•---- ·----- .. -- - ·---- -~ -- .. . -.Intrusion . .• Water,-- -.•o- Detected. _,.than~ - ,Jntrusion -
Analyte Number of Number of Detections/ HGAL Criteria Criteria Concentration HGAL -
Group Chemical Analyses. Detections Analyses (%) (1,19/L) (1,19/L) (1,19/L) (1,19/L) (%). 

voe Tetracfiil'.lroethene\-'.'1!1111)1!'.gnr >f:~'-'' 84 4 4.8 NA 0.54 450 56 NA 
voe Toluene 86 6 7.0 NA 1,400 5,000 0.3 NA 
voe Tric:hlotoetheriet]l-k ;;c 

__ -;;, 
84 29 34.5 NA 2.9 400 10.3 NA 

voe Xylene /total) 68 4 5.9 NA 340 NA 27 NA 
svoc 2-Methylnaphthalene 54 5 9.3 NA 710 NA 150 NA 
svoc Acenaphthene 54 2 3.7 NA 33,000 710 28 NA 
svoc Anthracene 54 1 1.9 NA 390,000 60 21 NA 
svoc 

~ 
54 1 1,9 NA NA 60 35 NA 

svoc 54 3 5.6 NA 44,000 60 100 NA 
svoc 54 1 1.9 NA 190,000 60 210 NA 
svoc Pvrene 54 1 1.9 NA 230,000 60 24 NA 
svoc Total HMW PAH 54 1 1.9 NA NA NA 643 NA 
SVOC Total LMW PAH 54 6 11.1 NA NA NA 6,300 NA 
svoc Total PAH 54 6 11.1 NA NA NA 15,300 NA 
PEST Endosulfan I 54 1 1.9 NA NA 0.0087 0.002 NA 
PCB AroclorJ]l260& 

\\o,, 

47 1 2.1 NA NA 0.03 0.2 NA J, ,.:" . -·-
PCB Total Aroclor 47 1 2.1 NA NA NA 1.7 NA 

TPHEXT Diesel Rani:ii:Oraariies ... -- -'!' 0'¥••··=•--·-•- 53 14 26.4 NA NA 20,000 390,000 NA 
TPHPRG Gasoline-Range Organics 53 13 24.5 NA NA 20,000 10,000 NA 
TPHEXT Motor Oil-Range OrQanics 26 11 42.3 NA NA 20,000 5,900 NA 
TPHPRG TPH-PurQeable Unknown Hydrocarbon 14 1 7.1 NA NA NA 45 NA 

TRPH TRPH 19 6 31.6 NA NA NA 40,000 NA 

Notes: Data presented for all analytes detected in at least one sample. 

Bold text indicates one or more detections exceeding criteria. Chemicals in bold text and shaded cells indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix D for full statistical analysis. 

Criteria 
(%) 

25.0 
0.0 

51.7 
0.0 
0.0 
0.0 
0.0 
NA 
0.0 
0.0 
0.0 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Detects 
Greater Nondetects Nondetects 

than Nondetects Greater than Greater than 
--Surface -, ~ .Greater-- ., __ vapor. __ . --Surface. __ 

Water than HGAL Intrusion Water 
Criteria(%) (%) Criteria(%) Criteria(%) 

0.0 NA 45.0 0.0 
0.0 NA 0.0 0.0 
0.0 NA 45.5 0.0 
NA NA 0.0 NA 
NA NA 0.0 NA 
0.0 NA 0.0 1.9 
0.0 NA 0.0 1.9 
0.0 NA NA 1.9 

33.3 NA 0.0 2.0 
100.0 NA 0.0 1.9 
0.0 NA 0.0 1.9 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
a.a NA NA 98.1 

100.0 NA NA 100.0 
NA NA NA NA 
1.9 NA NA 1.9 
0.0 NA NA 0.0 
a.a NA NA a.a 
NA NA NA NA 
NA NA NA NA 

Total TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. All wells in Redevelopment Block 45 are located more than 250 feet from the shoreline; therefore, the total TPH groundwater criterion for Redevelopment Block 45 is 
20,000 µg/L. 

µg/L Microgram per liter PEST Pesticide 

HGAL Hunters Point groundwater ambient level svoc Semivolatile organic compound 

HMW High molecular weight TPH Total petroleum hydrocarbons 

LMW Low molecular weight TPHEXT Total petroleum hydrocarbons - extractable 

NA Not applicable TPHPRG Total petroleum hydrocarbons - purgeable 

NA1 Not applicable; chemicclt detected in all samples TRPH Total recoverable petroleum hydrocarbons 

PAH Polynuclear aromatic hydrocarbons voe Volatile organic compound 

PCB Polychlorinated biphenyl 
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TABLE 4.3.8-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EMl-1 SOIL DATA (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

-
Parcel E Ratio of Parcel E 

Residential Maximum Industrial 
Percent Screening Detected to Screening· 

Analyte Number of Number of Detection HPAL Criteria Residential Criteria 
Group Chemlcal Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) 
METAL Antimonv 293 77 26.3 9.05 10.2 1.46 818 
METAL Arsenic 351 258 73.5 11.1 0.038 2,599 0.434 
METAL Barium 356 349 98.0 314.4 7,502 2.67 285,034 
METAL Cadmium 355 63 17.8 3.14 3.46 1.88 983 
METAL Coooer 355· 340 95.5 124.3 159 94.2 75,628 
METAL Iron 356 356 100.0 NA 21,963 3.82 613,200 
METAL Lead 372 289 77.7 8.99 155 26.9 800 
METAL Manqanese 356 356 100.0 1431.2 843 14.8 32,251 
METAL Mercury 354 241· 68.1 2.28 1.59 374 611 
METAL Molvbdenum 339 36 10.6 2.68 76.3 1.17 10,220 
METAL Nickel' 356 356 100.0 21.2-5478 302 9.27 20,692 
METAL Vanadium 356 355 99.7 117.2 65 7.56 2,044 
METAL Zinc 356 350 98.3 109.9 373 11.0 613,200 
svoc Benzo(alanthracene' 454 92 20.3 NA 0.370 12.7 1.76 
svoc Benzo(a)ovrene 438 93 21.2 NA 0.037 142 0.176 
svoc Benzo(b)fluoranthene 439 140 21.2 NA 0.338 27.8 1.76 
SVOC Benzo(k)fluoranthene' 435 91 20.9 NA 0.338 9.46 1.76 
SVOC Bis(2-ethvlhexvllohthalate 341 4 1.2 NA 1.14 1.93 176 
svoc Chrvsene 454 128 28.2 NA 3.30 1.48 17.6 
svoc Dibenz(a,h)anthracene• 432 21 4.9 NA 0.058 17.3 0.289 

svoc lndeno(1,2,3-cd)ovrene• 435 58 13.3 NA 0.347 8.06 1.76 

svoc n-Nitroso-di-n-oroovlamine• 342 1 0.3 NA 0.00017 982 0.352 
PEST 4,4'-DDT 347 56 16.1 NA 1.21 1.91 12.06 
PEST Dieldrin 345 3 0.9 NA 0.00066 7.58 0.154 
PEST qamma-BHC Clindanel" 345 2 0.6 NA 0.003 52.9 2.88 
PEST Heotachlor Eooxide" 345 3 0.9 NA 0.00054 29.7 0.271 
PEST Hexachlorobenzene 15 4 26.7 NA 0.054 1.39 1.37 
PCB Aroclor-1254 430 13 3.0 NA 0.093 409 1.00 
PCB Aroclor-1260 430 45 10.5 NA 0.211 7.58 1.00 

DIOXIN 1,2,3,4,6,7,8-HPCDD 19 9 47.4 NA 0.00036 2.78 0.0027 
DIOXIN 1 2 3 4 6 7 8-HPCDF 19 8 42.1 NA 0.00036 1.11 0.0027 

Notes: D.ata presented for all chemicals detected in at least one sample at concentrations th~t exceeded residential screening criteria. 

See Appendix C for full statistical anatysis. 

Ratio of Detects 
Maximum Maximum Detects Greater 

Detected to Detected Greater than 
Industrial Cone, than Residential 
Criteria (mg/kg) HPAL(%) Criteria(%) 

0.018 14.9 16.9 9.1 
229 99.5 9.3 100.0 

0.070 20,000 7.2 0.3 
0.007 6.50 14.3 14.3 
0.198 15,000 9.4 6.5 
0.137 84,000 NA 65.2 
5.38 4,300 56.4 4.8 

0.388 12,500 8.2 35.7 
0.974 595 4.2 6.6 
0.009 89.0 22.2 2.8 
0.135 2,800 0.0 18.0 
0.240 490 7.9 38.3 
0.007 4,100 21.1 4.6 
2.68 4.70 NA 23.9 
30.2 5.30 NA 91.4 
5.35 9.40 NA 19.3 
1.82 3.20 NA 18.7 

0.012 2.20 NA 25.0 
0.279 4.90 NA 3.1 
3.46 1.00 NA 52.4 
1.59 2.80 NA 17.2 

0.482 0.170 NA 100.0 
0.191 2.30 NA 1.8 
0.032 0.005 NA 100.0 
0.049 0.140 NA 50.0 · 

0.059 0.016 NA 100.0 
0.055 0.075 NA 25.0 
37.8 38.0 NA 61.5 
1.59 1.60 NA 22.2 

0.366 0.001 NA 11.1 
0.146 0.0004 NA 12.5 

a The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPAL.s, shown as a range, are calculated for each individual sample within the redevelopment block. 

b Chemical not selected for r:iature and extent evaluation based on the percent of detections and the low number of detections that exceeded crtteria. 

Chemical not selected for nature and extent evaluation based on collocation with selected chemical. 

d Chemical not selected for nature and extent evaluation because of POL _factor. 

bgs 

BHC 
Cone. 

DDT 
HPAL 
HPCDD 
HPCDF 

Source: 

Below ground surface 

Benzene hexachloride 

Concentration. 

Oichlorodiphenyltrichloroethane 

Hunters Point ambient level (for soil) 

Heptachlorodibenzo-irdioxin 

Heptachlorodibenzofuran 

mg/kg Milligram per kilogram 

NA Not applicable 

NA1 Not applicable; chemical detected in all samples 

PCB Potychlorinated biphenyl 

PEST Pesticide 

POL Practical quantitation limit 

svoc Semivolatile organic compound 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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Detects 
Greater Nondetects 

than Nondetects Nondetects Greater 
Industrial Greater Greater than than 
Criteria than HPAL Residential Industrial 

(%) (%) Criteria(%) Criteria (%) 

0.0 7.9 6.9 0.0 
100.0 0.0 100.0 96.8 
0.0 0.0 0.0 0.0 
0.0 0.3 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
1.4 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 
0.0 20.1 0.0 0.0 
0.0 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
3.3 NA 37.9 8.8 
36.6 NA 91.3 79.4 
3.6 NA 62.9 11.0 

4.4 NA 58.7 9.3 
0.0 NA 13.1 0.0 
0.0 NA 6.8 0.0 
9.5 NA 89.5 56.9 

3.5 NA 52.8 8.2 
0.0 NA 94.7 75.1 
0.0 NA 0.0 0.0 
0.0 NA 98.3 4.1 
0.0 NA 58.9 0.0 

o:o NA 98.0 0.0 
0.0 NA 0.0 0.0 
38.5 NA 42.2 3.1 
6.7 NA 9.6 3.4 
0.0 NA 30.0 0.0 
0.0 NA 18.2 0.0 
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TABLE 4.3.8-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EMl-1 SOIL DATA (DEEPER THAN 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E 
Residential Maximum Industrial 

Number Percent Screening Detected to Screening 
Analyte of Number of Detection HPAL Criteria Residential Criteria 
Group Chemical Analyses Detections {%) (mg/kg) (mg/kg) Criteria (mg/kg) 

METAL Antimonv 77 16 20.8 9.05 10.2 1.18 818 

METAL Arsenic• 86 68 79.1 11.1 0.038 353 0.434 
METAL Copper 89 87 97.8 124.3 159 2.87 75,628 
METAL Iron 89 89 100.0 NA 21,963 3.63 613,200 
METAL Manganese 89 89 100.0 1,431.2 843 3.42 32,251 
METAL Mercury 88 25 28.4 2.28 1.59 8.80 611 

METAL Nickel•·• 89 89 100.0 51.6-9,950 302 11.4 20,692 
METAL Vanadium 89 89 100.0 117.2 64.8 2.53 2,044 
svoc Benzo(a)anthracene 88 7 8.0 NA 0.370 3.24 1.76 
svoc Benzo(a)pyrene 88 9 10.2 NA 0.037 61.6 0.176 
svoc Benzo(b)fluoranthene 88 8 9.1 NA 0.338 7.68 1.76 
svoc Benzo(k)fluoranthene 88 4 4.6 NA 0.338 3.55 1.76 
svoc Dibenz( a,h lanthracene 88 1 1.1 NA 0.058 1.49 0.289 
svoc lndeno(1,2,3-cdJpyrene 88 5 5.7 NA 0.347 2.02 1.76 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that·exceeded residential Screening criteria. 

See Appendix C for full statistical analysis. 

Metal selection is based on samples from Oto 10 feet bgs. 

Ratio of 
Maximum Maximum Detects Detects 

Detected to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(¾) Criteria(%) 

0.015 12.1 12.5 12.5 

31.1 13.5 5.9 100.0 
0.006 457 4.6 4.6 
0.130 79,800 NA 65.2 
0.089 2,880 1.1 24.7 
0.023 14.0 4.0 4.0 

0.166 3,440 0.0 13.5 
0.080 164 6.7 47.2 
0.683 1.20 NA 42.9 
13.1 2.30 NA 100.0 
1.48 2.60 NA 50.0 

0.683 1.20 NA 25.0 
0.298 0.086 NA 100.0 
0.399 0.700 NA 40.0 

b The HPAL for nickel is a sample-specific, regression analysis•based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soil) 

mg/kg Milligram per kilogram 

NA Not appUcable 

NA1 Not appUcable; chemicill detected in au samples 

POL Practical quantitation limit 

SVOC Semivolatile organic compound 

~: 
Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California: August 4. 
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• 
Detects Nondetects Nondetects 
Greater Nondetects Greater Greater 

than Greater than than 
Industrial than HPAL Residential Industrial 

Criteria(%) (%) Criteria(%) Criteria(%) 

0.0 1.6 1.6 .a.a 
98.5 0.0 100.0 94.4 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 
0.0 NA 87.7 7.4 
66.7 NA 100.0 100.0 
12.5 NA 100.0 8.8 
0.0 NA 100.0 8.3 
0.0 NA 100.0 100.0 
0.0 NA 100.0 8.4 
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TABLE 4.3.8-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EMl-1 GROUNDWATER DATA, A-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface 
Intrusion Water 

Analyte Number of Number of Detections/ HGAL Criteria Criteria 
Group Chemical Analyses Detections Analyses (%) (µglL) (µglL) (µglL) 

METAL Aluminum 56 13 23.2 NA NA NA 
METAL Antimonv 59 11 18.6 43.26 NA NA 
METAL ArsenicamlWiRilfali1@t¼-'. -- . - •ci\,Ni!Bil 61 24 39.3 27.34 NA 36 

- METAL Barium - 58 56 96.6 504.2 NA NA 
METAL Bervllium 56 1 1.8 1.4 NA NA 
METAL cadmium -;;mrn1v:;jr:;;s:nmi !ffiw?'./ · ""'-'X!i:-:ilH:IV? 63 6 9.5 5.08 NA 8.8 
METAL Calcium 64 62 96.9 NA NA NA 
METAL Chromium 56 6 10.7 15.66 NA 50 
METAL Cobalt 56 10 17.9 20.8 NA NA 
METAL Coi>oef:f[,'ii\R1';:1W-lllf-:i)J, 1.ii1iRII 65 17 26.2 28.04 NA 3.1 
METAL Iron 65 36 55.4 2,380 NA NA 
METAL ll8idtt:+:/:;:m;;iQ~ ><Ila\illa•ll:(f• ;~/2,¾JffilliifillJ@t 62 14 22.6 14.44 NA 5.6 
METAL Magnesium 64 62 96.9 1,440,000 NA NA 
METAL Manqanese 56 51 91.1 8,140 NA NA 
METAL MercurvJ!l:l:i:,,;l:l:l:aR:"1fi•,1truRl:I: 59 2 3.4 0.6 NA 0.025 
METAL Molvbdenum 50 17 34.0 61.9 NA NA 
METAL Nlckel'l)!l;ilJffillf .. '•·- ::,tJ: 'IB':il!mll-rnY- 66 19 28.8 96.48 NA 8.2 
METAL Potassium 65 63 96.9 448,000 NA NA 
METAL Selenium 42 4 9.5 14.5 NA 71 
METAL Sllvifr',1i:it'4'sal:-i½'iti"1:·•· •i%Sti:H:B 59 4 6.8 7.43 NA 0.38 
METAL Sodium 65 65 100.0 9,242,000 NA NA 
METAL Thallium 51 4 7.8 12.97 NA 426 
METAL Vanadium 53 27 50.9 26.62 NA NA 
METAL Zinc 56 6 10.7 75.68 NA 81 
voe 1, 1;olchloroethane-i~ii;> :· .• ,_).AB& 73 12 16.4 NA 6.5 NA 
voe 1,2-Dichlorobenzene 73 2 2.7 NA 2,600 129 
voe 1,2-Dichloroethane 73 3 4.1 NA 2.3 22,600 
voe 1,4-Dichlorobenzene 73 3 4.1 NA 2.1 129 
voe B · · · """'."•w-· ·-••·••i" •1_< -·.;;;- I 73 3 4.1 NA 0.37 700 __ enzene,,% . . , • '"' voe caroorfrTetr 73 1 1.4 NA 0.046 6,400 
voe ch1orotomi '. 73 2 2.7 NA 0.7 6,400 
voe cis-1,2-Dichloroethene 21 5 23.8 NA 210 44,800 
voe TetrachlofoethenefaJ'.i':1~1Vi-t,;:f;, :r1:iti@! 73 3 4.1 NA 0:54 450 
voe Toluene 73 1 1.4 NA 1,400 5,000 
voe Trichloroethene 73 2 2.7 NA 2.9 400 
voe Xylene (Total) 60 1 1.7 NA 340 NA 

SVOC 2-Chlorophenol 61 1 1.6 NA 1,100 NA 
svoc 2-Methvlnaohthalene 61 3 4.9 NA 710 NA 
svoc 4-Chloro-3-Methvlohenol 61 1 1.6 NA NA NA 
svoc 4-Nitroohenol 61 1 1.6 NA NA 970 
svoc Acenaphthene 61 2 3.3 NA 33,000 710 
svoc Anthracene 61 2 3.3 NA 390,000 60 
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• 
Detects Detects Non detects 

Detects Greater Greater Non detects Greater 
Maximum Greater than Vapor than Non detects Greater than than 
Detected than Intrusion Surface Greater Vapor Surface 

Concentration HGAL Criteria Water than HGAL Intrusion Water 
(µglL) (%) (%) Criteria(%) (%) Criteria(%) Criteria (%) 

724 NA NA NA NA NA NA 
47.3 9.1 NA NA 2.1 NA NA 
42.7 20.8 NA 12.5 13.5 NA 2.7 
3,920 5.4 NA NA 0.0 NA NA 

1.2 0.0 NA NA 9.1 NA NA 
14.1 33.3 NA 16.7 1.8 NA 1.8 

768,000 NA NA NA NA NA NA 
9.7 0.0 NA 0.0 2.0 NA 0.0 
12.7 0.0 NA NA 2.2 NA NA 
98 5.9 NA 70.6 2.1 NA 43.8 

2,850 8.3 NA NA 0.0 NA NA 
127 21.4 NA 35.7 4.2 NA 8.3 

1,070,000 0.0 NA NA 0.0 NA NA 
5280 0.0 NA NA 0.0 NA NA 
0.91 50.0 NA 100.0 0.0 NA 100.0 
11.4 0.0 NA NA 0.0 NA NA 
130 10.5 NA 52.6 0.0 NA 53.2 

362000 0.0 NA NA 0.0 NA NA 
17.4 25.0 NA 0.0 13.2 NA 0.0 
7.5 25.0 NA 75.0 5.5 NA 98.2 

9700000 1.5 NA NA NA1 NA1 NA1 
18 25.0 NA 0.0 10.6 NA 0.0 

43.6 7.4 NA NA 0.0 NA NA 
49.1 0.0 NA 0.0 4.0 NA 4.0 
8.71 NA 8.3 NA NA 6.6 NA 
0.28 NA 0.0 0.0 NA 0.0 1.4 

1- NA 0.0 0.0 NA 52.9 0.0 
1.2 NA 0.0 0.0 NA 74.3 1.4 
1 NA 33.3 0.0 NA 100.0 0.0 
2 NA 100.0 0.0 NA 100.0 0.0 

2.3 NA 100.0 0.0 NA 59.2 0.0 
0.3 NA 0.0 0.0 NA 0.0 0.0 
38 NA 100.0 0.0 NA 58.6 0.0 

0.43 NA 0.0 0.0 NA 0.0 0.0 
1 NA 0.0 0.0 NA 50.7 0.0 

0.1 NA 0.0 NA NA 0.0 NA 
51 NA 0.0 NA NA 0.0 NA 
34 NA 0.0 NA NA 1.7 NA 
46 NA NA NA NA NA NA 
21 NA NA 0.0 NA NA 1.7 
13 NA 0.0 0.0 NA 0.0 1.7 
8 NA 0.0 0.0 NA 0.0 3.4 
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TABLE 4.3.8-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EMl-1 GROUNDWATER DATA, A-AQUIFER {CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface Maximum 
_.,_--· -•-~a-_·-• ~-- Intrusion ~J!.tl!r Detected 

Analyte Number of Number of Detections/ HGAL Criteria Criteria Concentration 
Group Chemical Analyses Detections Analyses (%) (µg/L) (µg/L) (µg/L) (µg/L) 

svoc Benzo/a)Anthracene 61 1 1.6 NA NA 60 3 
svoc Chrysene 61 2 3.3 NA NA 60 14 
svoc Fluorene 61 2 3.3 NA 44,000 60 35 
svoc Pentachloroi>lieiio1; }Ji\Stf:f;·· . \ilfMIGlJ 61 1 1.6 NA NA 7.9 33 
svoc Phenanthrene 61 2 3.3 NA 190,000 60 35 
svoc Phenol 61 1 1.6 NA NA 1,160 24 
svoc Pvrene 61 3 4.9 NA 230,000 60 17 
svoc Total HMW PAH 62 3 4.8 NA NA NA 235 
svoc Total LMWPAH 61 4 6.6 NA NA NA 212 
svoc Total PAH 62 5 8.1 NA NA NA 972 
CYAN Cyanide 7 1 14.3 NA NA 1 0.98 
PEST i:iamrria:Chlordarie.11\t.ii■l■ •' ,,,:y:(11,'::ii 57 1 1.8 NA NA 0.004 0.005 
PEST Total Chlordane 57 1 1.8 NA NA NA 0.025 

TPHEXT Dieset;Ran!ie,o-- .... '·""''"'® 68 18 26.5 NA NA 20,000 280,000 
TPHPRG Gasolirie;Rii"iWie1 .-.,~- 67 8 11.9 NA NA 20,000 22,000 
TPHEXT Motor Oil-RanQe OrQanics 27 16 59.3 NA NA 20,000 3,500 
TPHEXT TPH-Extractable Unknown Hvdrocarbon 18 3 16.7 NA NA NA 74,000 

TRPH TRPH 13 4 30.8 NA NA NA 5,000 

Notes: Data presented for all anatytes detected in at least one sample. 

Detects 
Greater 

than 
HGAL 

(%) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Bold text indicates one or more detections exceeding criteria. Chemicals in bold text and shaded cells indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix D for full statistical analysis. 

Detects Detects Nondetects 
Greater Greater Non detects Greater 

than Vapor than Non detects Greater than than 
Intrusion Surface Greater Vapor Surface 

--

Cntifria water thanHGAL Intrusion Water' 
(%) Criteria(%) (%) Criteria(%) Criteria{%) 

NA 0.0 NA NA 5.0 
NA 0.0 NA NA 5.1 
0.0 0.0 NA 0.0 3.4 
NA 100.0 NA NA 85.0 
0.0 0.0 NA 0.0 3.4 
NA 0.0 NA NA 0.0 
0.0 0.0 NA 0.0 5.2 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA 0.0 NA NA 33.3 
NA 100.0 NA NA 100.0 
NA NA NA NA NA 
NA 2.9 NA NA 2.9 
NA 1.5 NA NA 0.0 
NA 0.0 NA NA 0.0 
NA NA NA NA NA 
NA NA NA NA NA 

Total TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. Only well, IR02MW179A, is located within 200 feet of the shoreline and TPH was not detected in this well. The remaining wells in Redevelopment Block EMl-1 are located 
more than 200 feet from the shoreline; therefore, the total TPH groundwater criterion for Redevelopment Block EMl-1 is 20,000 µg/L. 

µg/L 

CYAN 

HGAL 

HMW 

LMW 

NA 

NA1 

PAH 

PEST 

svoc 
TPH 

TPHEXT 

TPHPRG 

TRPH 

voe 

Microgram per liter 

Cyanide 

Hunters Point groundwater ambient level 

High molecular weight 

Low molecular weght 

Not applicable 

Not applicable; chemical detected in all samples 

Polynuclear aromatic hydrocarbon 

Pesticide 

Semivolatile organic compound 

Total petroleum hydrocarbons 

Total petroleum hydrocarbons • extractable 

Total petroleum hydrocarbons • purgeable 

Total recoverable petroleum hydrocarbons 

Volatile organic compound 
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TABLE 4.3.8-4:. STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EMl-1 GROUNDWATER DATA, BEDROCK WATER-BEARING ZONE 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor . Surface Maximum Detects 
Intrusion Water Detected Greater 

Analyte Number of Number of Detections/ HGAL Criteria Criteria Concentration than 
Group Chemical Analyses Detections Analyses (%) (µg/L) (µg/L) (µg/L) (µg/L) HGAL(¾) 

METAL Arsenic •.;;>\'::.,:. ,smim•1ffilir•,.-.ii,1 ruem@effiJac 9 7 77.8 27.34 NA 36 67.6 14.3 
METAL Barium 6 6 100.0 504.2 NA NA 34.6 0.0 
METAL Calcium 6 6 100.0 NA NA NA 34,100 NA 
METAL Chromium 6 1 16.7 15.66 NA 50 3 0.0 
METAL Coooer 7 5 71.4 28.04 NA 3.1 11.2 0.0 
METAL Iron 7 1 14.3 2,380 NA NA 543 0.0 
METAL Lead 6 1 16.7 14.44 NA 5.6 7.1 0.0 
METAL Magnesium 6 6 100.0 1,440,000 NA NA 88,300 0.0 
METAL ManQanese 6 6 100.0 8140 NA NA 152 0.0 
METAL Molybdenum 6 5 83.3 61.9 NA NA 66.8 20.0 
METAL Nickel 7 5 71.4 96.48 NA 8.2 26.4 0.0 
METAL Potassium 7 7 100.0 448,000 NA NA 112,000 0.0 
METAL Selenium 6 1 16.7 14.5 NA 71 13.9 0.0 
METAL Sodium 7 6 85.7 9,242,000 NA NA 2,500,000 0.0 
METAL Vanadium 6 6 100.0 26.62 NA NA 20.8 0.0 
voe 1,2-Dichlorobenzene 15 2 13.3 NA 2,600 129 0.66 NA 
voe 1,4-Dichlorobenzene 15 1 6.7 NA 2.1 129 0.18 NA 
voe lsoorooylbenzene 4 1 25.0 NA , 7.8 NA 0.08 NA 
voe Tetrachloroethene 15 1 6.7 NA 0.54 450 0.36 NA 
voe Toluene 15 2 13.3 NA 1,400 5,000 0.28 NA 
voe Trichloroethene 15 1 6.7 NA 2.9 400 1 NA 
svoc bis(2-Ethylhexvl)Phthalate 6 1 16.7 NA NA NA 110 NA 

TPHEXT Diesel-Ran!le Or!lanics 6 1 16.7 NA NA 20,000 140 NA 
TPHEXT Motor Oil-Ranae Oraanics 2 1 50.0 NA NA 20,000 75 NA 
TPHEXT TPH-Extractable Unknown Hydrocarbon 2 2 100.0 NA NA NA 600 NA 

Notes: Data presented for all analytes detected in at least one sample. 

Bold text indicates one or more detections exceeding criteria. ChemicalS in bold text and shaded cells indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix D for full statistical analysis. 

• 
Detects Detects 
Greater Greater Non detects Non detects 

than Vapor than Non detects Greater Greater than 
Intrusion Surface Greater than Vapor Surface 
Criteria Water than HGAL Intrusion Water 

(%) Criteria(%) (%) Criteria(%) Criteria (%) 

NA 14.3 0.0 NA 0.0 
NA NA NA1 NA1 NA1 
NA NA NA1 NA1 NA1 
NA 0.0 0.0 NA 0.0 
NA 80.0 0.0 NA 0.0 
NA NA 0.0 NA NA 
NA 100.0 0.0 NA 20.0 
NA NA NA1 NA1 NA1 
NA NA NA1 NA1 NA1 
NA NA 0.0 NA NA 
NA 60.0 0.0 NA 50.0 
NA NA NA1 NA1 NA1 
NA 0.0 0.0 NA 0.0 
NA NA 0.0 NA NA 
NA NA NA1 NA1 NA1 
0.0 0.0 NA 0.0 0.0 
0.0 0.0 NA 42.9 0.0 
0.0 NA NA 0.0 NA 
0.0 0.0 NA 50.0 0.0 
0.0 0.0 NA 0.0 0.0 
0.0 0.0 NA 21.4 0.0 
NA NA NA NA NA 
NA 0.0 NA NA 0.0 
NA 0.0 NA NA 0.0 
NA NA NA1 NA1 NA1 

Total TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. All bedrock 'A'BZ wells in Redevelopment Block EMl-1 are located more than 200 feet from the shoreline; therefore, the total TPH groundwater criterion for the bedrock 
WBZ in Redevelopment Block EMl-1 is 20.000 µg/L . 

. µg/L Microgram per liter 

HGAL Hunters Point groundwater ambient level 

NA Not applicable 

NA1 Not applicable; chemical detected in all samples 

svoc Semivolatile organic compound J 

TPH Total petroleum hydrocarbons 

TPHEXT , Total petroleum hydrocarbons - extractable 

voe Volatile organic compound 

WBZ Water-bearing zone 
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TABLE 4.3.9-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-1 SOIL DATA (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E 
Residential Maximum Industrial 

Percent Screening Detected to Screening 
Analyte Number of Number of Detection Criteria · Residential Criteria 
Group Chemical Analyses Detections (%} HPAL (mg/kg} (mg/kg) Criteria (mg/kg) 

METAL Antimony" 165 61 37.0 9.05 10.2 189 818 

METAL Arsenica 179 133 74.3 11.1 0.038 2,228 0.434 

METAL Barium 179 169 94.4 314.4 7,502 2.16 285,034 

METAL Cadmium• 179 76 42.5 3.14 3.46 29.5 983 

METAL Cobalt 179 166 92.7 5.85-1448 903 1.53 1,921 

METAL Copper 179 178 99.4 124.3 159 1,244 75,628 

METAL Iron 179 179 100.0 NA 21,963 9.11 613,200 

METAL Lead 179 141 78.8 8.99 155 123 800 

METAL Manganese 179 179 100:0 1,431.20 843 30.8 32,251 

METAL Mercurv' 178 166 93.3 2.28 1.59 58.4 611 

METAL Molybdenum 168 83 49.4 2.68 76.3 1.79 10,220 

METAL Nickel•.c 179 179 100.0 0.416-181,382 302 34.1 20,692 

METAL Silver 179 44 24.6 1.43 49.7 1.65 10,220 

METAL Vanadium 179 177 98.9 117.2 64.8 11.1 2,044 

METAL Zincc 179 178 99.4 109.9 373 67.0 613,200 

voe 1,2,4-Trichlorobenzenec 180 9 5.0 NA 67.8 12.2 240 

voe 1,4-Dichlorobenzene 180 3 1.7 NA 2.01 1.89 4.54 

voe Naohthalene" 194 26 13.4 NA 1.67 19.8 4.65 

voe Trichloroelhenec ·86 14 16.3 NA 2.94 2.31 6.56 

voe Vinyl Chloride" 86 1 1.2 NA 0.02 1.07 0.055 

svoc 2-Methylnaphthalene 190 25 13.2 NA 145 1.45 798 

svoc 4-Nitrophenol 172 1 0.6 NA 0.288 1.32 440 

svoc Benzo(a)anthracene 190 71 37.4 NA 0.370 97.3 1.76 

svoc Benzo(a)ovrene' 187 77 41.2 -NA 0.037 375 0.176 

SVOC Benzo(b)fluoranthene 187 88 47.1 NA 0.338 62.1 1.76 

svoc Benzo(k)fluoranthenEf 187 26 13.9 NA 0.338 59.1 1.76 

svoc Bis(2-ethylhexyl)phthalate' 176 4 2.3 NA 1.14 27.2 176 

svoc Chrvsenec 190 99 52.1 NA 3.30 10.6 17.6 

svoc Dibenz(a,h)anthracenE!' 186 21 11.3 NA 0.058 29.4 0.289 

svoc Hexachlorobenzene 176 2 1.1 NA 0.054 2.42 1.37 

svoc lndeno(1,2,3-cd)pyrenec 187 52 27.8 NA 0.347 _10.7 1.76 

PEST 4,4'-DDT 181 49 27.1 NA 1.21 5.81 12.1 

PEST Aldrinc 181 2 1.1 NA 0.024 27.0 0.145 

PEST alpha-BHC 181' 1 0.6 NA 0.002 8.45 0.594 

PEST Dieldrinc 181 2 1.1 NA 0.001 45.5 0.154 

PEST gamma-BHC (lindane) 181 2 1.1 NA 0.003 6.42 2.88 

Revised Parcel E RI Report Page 1 of 2 

• 
Detects 

Ratio of Detects Greater Nondetects 
Maximum Maximum Detects Greater than Nondetects Greater 

Detected to Detected Greater than Industrial Nondetects Greater than than 
Industrial Cone. than Residential Criteria Greater than Residential Industrial 
Criteria (mg/kg) HPAL(o/o) Criteria(%) (%) HPAL(o/o) Criteria (%) Criteria (%) 

2.36 1,930 72.1 68.9 3.3 0.0 0.0 0.0 . · 

196.69 85.3 20.3 100.0 100.0 0.0 100.0 100.0 

0.06 16,200 16.6 0.6 0.0 0.0 0.0 0.0 

0.10 102 
/ 

38.2 36.8 0.0 0.0 0.0 0.0 

0.72 1,380 3.6 0.6 0.0 0.0 0.0 0.0 

2.62 198,000 52.3 47.8 1.1 0.0 0.0 0.0 

0.33 200,000 NA 86.0 0.0 NA1 NA1 NA1 

24.63 19,700 95.0 54.6 21.3. 13.2 0.0 0.0 

0.81 26,000 12.3 45.3 0.0 NA1 NA1 NA1 

0.15 93.00 20.5 25.9 0.0 0.0 0.0 0.0 

0.01 137 53.0 2.4 0.0 5.9 0.0 0.0 

0.50 10,300 5.0 47.5 0.0 NA1 NA1 NA1 

0.01 82.00 77.3 2.3 0.0 2.2 0.0 0.0 

0.35 720 11.9 39.0 0.0 0.0 0.0 0.0 

0.04 25,000 61.8 39.9 0.0 0.0 0.0 0.0 

3.46 830 NA 11.1 11.1 NA 0.0 0.0 

0.84 3.80 NA 33S 0.0 NA 6.8 5.1 

7.09 33.0 NA 15.4 7.7 NA 9.5 3.6 

1.04 ,6.80 NA 7.1 7.1 NA 1.4 1.4 

0.48 0.026 NA 100.0 0.0 NA 7.1 4.7 

0.26 210 NA 4.0 0.0 NA 0.0 0.0 

0.00 0.380 NA 100.0 0.0 NA 100.0 0.0 

20.50 36.0 NA 33.8 12.7 NA 55.5 8.4 

79.73 14.0 NA 98.7 59.7 NA 100.0 93.6 

11.96 21.0 · NA 52.3 15.9 NA 60.6 9.1 

11.39 20.0 NA 42.3 15.4 NA 62.7 8.7 

0.18 31.0 NA 100.0 0.0 NA 15.1 0.0 

1.99 35.0 NA 12.1 3.0 NA 2.2 0.0 

5.89 1.70 NA 76.2 42.9 NA · 100.0 66.1 

0.09 0.130 NA 50.0 0.0 NA 100.0 16.7 

2.11 3.70 NA 34.6 9.6 NA 60.7 8.2 

0.58 7.00 NA 4.1 0.0 NA 5.3 ·o.8 

4.48 0.650 NA 50.0 50.0 NA 15.1 6.7 

0.03 0.016 NA 100.0 0.0 NA 90.6 4.4 

.0.19 0.030 NA 100.0 0.0 NA 100.0 10.1 

0.01 0.017 NA 100.0 0.0 NA 67.6 1.1 
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TABLE 4.3.9-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-1 SOIL DATA (0 TO 10 FEET BGS) {CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E 
Residential Maximum Industrial - Percent Screening Detected to Screening 

Analyte Number of Number of Detection Criteria Residential Criteria 

Ratio of 
Maximum 

Detected to 
Industrial 

Group~- Chemic-al- - "Analyses ~ -Detections- ~--1%t- HPAl=(mg/kg) ---(mg/kg)' - -" Criteria·- -- · ·(mg/kg)- · --Criteria-

PCB Arodor-1242 176 1 0.6 NA 0.177 2.31 1.00 0.41 

PCB Arodor-1248 . 176 2 1.1 NA 0.201 2.79 1.00 0.56 

PCB Arodor-1254• 176 17 9.7 NA 0.093 23.7 1.00 2.19 

PCB Aroclor-1260 176 111 63.1 NA 0.211 31,273 1.00 6,569.33 

PCB PCB-028 6 2 33.3 NA 0.199 1.31 1.00 0.26 

PCB PCB-044 6 4 66.7 NA 0.199 3.06 1.00 0.61 

PCB PCB-052 6 5 83.3 NA 0.199 2.61 1.00 0.52 

PCB PCB-066 6 1 16.7 NA 0.199 2.86 1.00 0.57 

PCB PCB-101 6 6 100.0 NA 0.199 1.51 1.00 0.30 

PCB PCB-105 6 2 33.3 NA 0.027 4.52 0.134 0.90 

PCB PCB-1181 6 5 83.3 NA 0.027 8.29 0.134 1.64 

PCB PCB-138 6 6 100.0 NA 0.199 1.81 1.00 0.36 

PCB PCB-153 6 6 100.0 NA 0.199 2.56 1.00 0.51 

PCB PCB-156 6 2 33.3 NA 0.005 1.51 0.027 0.30 

PCB PCB-180 6 6 100.0 NA 0.199 3.41 1.00 0.68 

PCB PCB-187 6 6 100.0 NA 0.199 5.02 1.00 1.00 

PCB PCB-2061 6 5 83.3 NA 0.199 6.03 1.00 1.19 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for full statistical analysis. 

Chemical not selected for nature and extent evaluation based on collocation with selected chemical. 

Detects 
Maximum Detects Greater 
Detected Greater than 

Cone. than Residential 
"(mg/kg) HPA!.c(%) Criteria·(%) 

0.410 NA 100.0 

0.560 NA 50.0 

2.20 NA 82.4 

6,600 NA 56.8 

0.260 NA 50.0 

0.610 NA 25.0 

0.520 NA 20.0 

0.570 NA 100.0 

0.300 NA 16.7 

0.120 NA 50.0 

0.220 NA 40.0 

0.360 NA 33.3 

0.510 NA 33.3 

0.008 NA 100.0 

0.680 NA 16.7 

1.00 NA 16.7 

1.20 NA 20.0 

b The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs 

BHC 
Cone. 

DDT 

HPAL 
mg/kg 

NA 
NA1 

PCB 
PEST 

POL 

,SVOC 

voe 

Source: 

Chemical not selected for nature and extent evaluation based on the percent of detections and the low number of detections that exceeded criteria. 

Chemical not selected for nature and extent evaluation because of POL factor. 

Chemical not selected for nature and extent evaluation based on maximum detecrtion factor (maximum detect less than 30 times residential criteria). 

PCB selection limited to Aroclor species. 

Below ground surface 

Benzene hexachloride 

Concentration 

Dichlorodiphenyltrichloroethane 

Hunters Point ambient level (for soiO 

M!lligram per kilogram 

Not applicable 
Not applicable; chemical detected in all samples 

~otychlorinated biphenyl 

Pesticide 

Practical quantitation limit 

Semivolatile organic compound 

Volatile organic compound 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 

Revised P.RI Report 

Detects 
Greater Nondetects 

than Non detects Greater 
Industrial Nondetects Greater than than 
Criteria Greater than Residential Industrial 

(%) HPAk(¾) Criteria(%)- Criteria•(%) 

0.0 NA 19.4 6.3 

0.0 NA 14.4 6.3 

5.9 NA 46.5 9.4 

32.4 NA 27.5 4.6 

0.0 NA 0.0 0.0 

0.0 NA 0.0 0.0 

0.0 NA 0.0 0.0 

0.0 NA 0.0 0.0 

0.0 NA1 NA1 NA1 

0.0 NA 0.0 0.0 

20.0 NA 0.0 0.0 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 

0.0 NA 25.0 25.0 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 

20.0 NA 0.0 0.0 
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TABLE 4.3,9-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-1 SOIL DATA (DEEPER THAN 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E Ratio of 
Residential Maximum Industrial Maximum 

Percent Screening Detected to Screening Detected to 
Analyte Number of Number of Detection HPAL Criteria Residential Criteria Industrial 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) Criteria 

METAL Antimonv' 38 10 26.3 9.05 10.2 64.6 818 0.807 

METAL Arsenic• 43 38 88.4 11.1 0.038 1,384 1 · 0.434 122 

METAL Cadmium· 43 7 16.3 3.14 3.46 10.7 983 0.038 

METAL Copper" 43 40 93.0 124.3 159 237 75,628 0.498 

METAL Iron 43 43 100:0 NA 21,963 8.79 613,200 0.315 

METAL Lead• 43 39 90.7 8.99 155 30.1 800 6.03 

METAL Manaanese 43 43 100.0 1431.2 843 2.54 32,251 0.066 
METAL Mercury 43 17 39.5 2.28 1.59 11_9- 611 0.031 

METAL Nickel• 43 43 100.0 48.3-2846 302 3.05 20,692 0.044 

METAL Vanadium 43 43 100.0 117.2 64.8 7.53 2,044 0.239 

METAL Zinc• 43 43 100.0 109.9 373 31.6 613,200 0.019 

voe Naphthalene 45 6 13.3 NA 1.67 1.14 4.65 0.408 
svoc Benzola\anthracene 45 5 11.1 NA 0.370 7.57 1.76 1.59 

svoc Benzola\Pvrene' 45 6 13.3 NA 0.037 64.3 0.176 13.7 

svoc Benzo/b )fluoranthene 45 11 24.4 NA 0.338 7.98 1.76 1.54 
SVOC Benzo(k)fluoranthene 45 5 11.1 NA 0.338 3.84 1.76 0.740 
SVOC Chrvsene 45 10 22.2 NA 3.30 2.48 17.6 0.467 
PCB Aroclor-1254 45 1 2.2 NA 0.093 11.8 1.00 1.09 
PCB Aroclor-1260 45 4 8.9 NA 0.211 4.74 1.00 1.00 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for fuU statistical analysis. 

Metal selection is based on samples from Oto 10 feet bgs. 

Maximum Detects Detects 
Detected Greater Greater than 

Cone. than · Residential 
(mg/kg) HPAL(%) Criteria (%) 

660 80.0 80.0 

53.0 42.1 100.0 

37.0 71.4 71.4 

37,700 22.5 22.5 

193,000 NA 90.7 

4,820 64.1 25.6 

2,140 4.7 20.9 
19.0 5.9 11.8 

920 4.7 32.6 

488 7.0 72.1 

11,800 32.6 18.6 

1.90 NA 16.7 
2.80 NA 20.0 

2.40 NA 100.0 

2.70 NA 45.5 
1.30 NA 40.0 
8.20 NA 10.0 
1.10 NA 100.0 
1.00 NA 100.0 

b The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

Chemical not selected for nature and extent evaluation based on collocation with selected chemical. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soiQ 

mg/kg MiUigram per kilogram 

NA Not applicable 

NA 1 Not applicable; chemical detected in au samples 

PCB Polychlorinated biphenyl 

POL Practical quantitation limit 

SVOC Semivolatile organic compound 

voe Volatile organic compound 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Detects Nondetects 
Greater Nondetects Non detects Greater 

than Greater Greater than than 
Industrial than HPAL Residential Industrial 

Criteria (%) (%) Criteria (%) Criteria (%) 

0.0 0.0 0.0 0.0 

100.0 0.0 100.0 100.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 

18.0 75.0 0.0 0.0 

0.0 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 

0.0 NA 5.1 2.6 
20.0 NA 97.5 7.5 

16.7 NA 100.0 100.0 

9.1 NA 100.0 5.9 
0.0 NA 100.0 7.5 
0.0 NA 0.0 0.0 

100.0 NA 97.7 6.8 
0.0 NA 70.7 4.9 

BALS 106.0005.0007 



• • 
TABLE 4.3.9-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-1 GROUNDWATER DATA, A-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface 
Intrusion Water 

Analyte Number of Number of Detections/ HGAL Criteria Criteria 
Group Chemical Analyses Detections Analyses(%) (µg/L) (µg/L) (µg/L) 

METAL Aluminum 56 10 17.9 NA NA NA 
METAL Antimony 53 32 60.4 43.26 NA NA 
METAL A"r.ienic'i~'@l@liD::l!illRl1111B\11Ui;:Wiiii!rcla 48 23 47.9 27.34 NA 36 
METAL Barium 51 50 98.0 504.2 NA NA 
METAL Bervllium 45 4 8.9 1.4 NA NA 
METAL CadffilumBJ-----► 54 20 37.0 5.08 NA 8.8 
METAL Calcium 40 40 100.0 NA NA NA 
METAL Clinimliimw1l@i!:U--ittiUffitil 57 12 21.1 15.66 NA 50 
METAL Cobalt 45 24 53.3 20.8 NA NA 
METAL coooeiii111@1iiiRllfi!!Z'< :>iiIZflfo'l:lfsll:111;1\ 66 28 42.4 28.04 NA 3.1 
METAL Iron 40 25 62.5 2,380 NA NA 
METAL l!eadR:'.Uilsl' ;ifaJ;;.tc:i ,,;:''.'Jt/:,',i~CW:hitl 60 24 40.0 14.44 NA 5.6 
METAL Maonesium 40 40 100.0 1,440,000 NA NA 
METAL Manoanese 45 45 100.0 8140 NA NA 
METAL Mercurv: .· .. , .... · .. ;, c: .. : .• •;;;:, 58 5 8.6 0.6 NA 0,025 
METAL Molybdenum 27 19 70.4 61.9 NA NA 
METAL Nickel". 

,' ~ • ;''v;' ....... , .. , •. ""'.'"i"l!;':Vi 60 38 63.3 96.48 NA 8.2 
METAL Potassium 40 40 100.0 448,000 NA NA 
METAL Selenium 41 3 7.3 14.5 NA 71 
METAL s11verJiil!\:Ja 1ria:r1i;i■·: 1rnu !ill■l!i'.lt 48 3 6.3 7.43 NA 0.38 
METAL Sodium 40 40 100.0 9,242,000 NA NA 
METAL Thallium 44 4 9.1 12.97 NA 426 
METAL Vanadium 28 16 57.1 26.62 NA NA 
METAL Zinc;!illFAiilirn■'Rl'Yil\R•·\\'Jll!WF!''l;1■•!ll::1!i)\il\ 63 25 39.7 75.68 NA 81 
voe 1, 1,1-Trichloroethane 47 1 2.1 NA 3,100 6,240 
voe 1,2-Dichlorobenzene 47 8 17.0 NA 2,600 129 
voe 1,2-Dichloroethane 47 1 2.1 NA 2.3 22,600 
voe 1,2-Dichloroethene (total) 27 5 18.5 NA 210 44,800 
voe 1,3-Dichlorobenzene 47 5 10.6 NA 1,300 129 
voe ~t~i~.~~ 47 8 17.0 NA 2.1 129 
voe enzene 47 12 25.5 NA 0.37 700 
voe Bromomethane 47 1 2.1 NA 19 6,400 
voe Carbon Disulfide 35 3 8.6 NA 560 NA 
voe Cartiori\Tetracliloiiilif••c);i'.,';i'.i'.f~lll~!■ 47 1 2.1 NA 0.046 6,400 
voe Chlorobenzene 47 11 23.4 NA 390 129 
voe Chloromethane 47 1 2.1 NA 92 6400 
voe cis-1,2-Dichloroethene 20 10 50.0 NA 210 44,800 
voe Ethylbenzene 47 6 12.8 NA 3,100 86 
voe lsopropylbenzene 6 2 33.3 NA 7.8 NA 
voe NaplitlialeiieJ,;;jf•::t ,:· <>,F· : . c; _,.:,;_; 42 8 19.1 NA 3.6 470 
voe ;ret,achtoroetheite .. ,, .ii ;•I 47 ,',}',:y:; <s.:' ~ 3 6.4 NA 0.54 450 
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• 
Detects 

Detects Greater Nondetects 
Greater than Nondetects Greater 

Maximum Detects than Vapor Surface Greater than than 
Detected Greater Intrusion Water Nondetects Vapor Surface 

Concentration than Criteria Criteria Greater than Intrusion Water 
(µg/L) HGAL(¾) (%) (%) HGAL (%) Criteria (%) Criteria (%) 

29,800 NA NA NA NA NA NA 
771 37.5 NA NA 0.0 NA NA 
65.8 4.4 NA 4.4 0.0 NA 0.0 
1,380 28.0 NA NA 0.0 NA NA 
2.4 25.0 NA NA 41.5 NA NA 
113 30.0 NA 15.0 5.9 NA 5.9 

559,000 NA NA NA NA1 NA1 NA1 
544 50.0 NA 41.7 2.2 NA 0.0 
79.8 12.5 NA NA 4.8 NA NA 

19,800 42.9 NA 89.3 0.0 NA 71.1 
100,000 24.0 NA NA 0.0 NA NA 
10,200 37.5 NA 54.2 5.6 NA 25.0 

1,180,000 0.0 NA NA NA1 NA1 NA1 
4,820 0.0 NA NA NA1 NA1 NA1 

54 60.0 NA' 100.0 0.0 NA 100,0 
157 26.3 NA NA 0.0 NA NA 

1,720 44.7 NA 84.2 0.0 NA 54.6 
326,000 0.0 NA NA NA1 NA1 NA1 

9.7 0.0 NA 0.0 13.2 NA 0.0 
68.9 33.3 NA 33.3 0.0 NA 100.0 

9,830,000 2.5 NA NA NA1 NA1 NA1 
17.5 25.0 NA 0.0 17.5 NA 0.0 

1,210 43.8 NA NA 0.0 NA NA 
31,100 68.0 NA 68.0 15.8 NA 15.8 

0.1 NA 0.0 0.0 NA 0.0 0.0 
1.2 NA 0.0 0.0 NA 0:0 0.0 

0.23 NA 0.0 0.0 NA 45.7 0.0 
2 NA 0.0 0.0 NA 0.0 0.0 

0.75 NA 0.0 0.0 NA 0.0 0.0 
2.2 NA 12.5 0.0 NA 69.2 0.0 
5 NA 75.0 0.0 NA 100.0 0.0 

0.23 NA 0.0 0.0 NA 0.0 0.0 
18 NA 0.0 NA NA 0.0 NA 
11 NA 100.0 0.0 NA 100.0 0.0 
15 NA 0.0 0.0 NA 0.0 0.0 
0.5 NA 0.0 0.0 NA 0.0 0.0 

0.94 NA 0.0 0.0 NA 0.0 0.0 
7 NA 0.0 0.0 NA· 0.0 0.0 

0.17 NA 0.0 NA NA 0.0 NA 
12 NA 62.5 0.0 NA 94.1 0.0 
3 NA 66.7 0.0 NA 47.7 0.0 

BAI. 5106. 0005 .0007 



TABLE 4.3.9-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-1 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface Maximum 
--- - --- - -----. ----~- --- - - --- --- - -- - -intrusion-- ----water-- -Detected- -

Analyte Number of Number of Detections/ HGAL Criteria Criteria Concentration 
Group Chemical Analyses Detections Analyses (%) (119/L) (119/L) (119/L) (119/L) 

voe Toluene 47 6 12.8 NA 1,400 5,000 1 
voe trans-1,2-Dichloroethene 20 7 35.0 NA 180 44,800 0.87 
voe Tncliloroethen~e -,>~ 47 7 14.9 NA 2.9 400 4 
voe Viiivl!:Cliloride· i \. --- -· 47 8 17.0 NA 0.028 NA 0.8 
voe Xvlene (total) 41 3 7.3 NA 340 NA 1 
svoc 1,2-Dichlorobenzene 3 1 33.3 NA 2,600 129 0.2 
svoc 1,4-Dichlorobenzene 3 1 33.3 NA 2.1 129 0.6 
svoc Acenaphthene 42 3 7.1 NA 33,000 710 8 
svoc Acenaphthvlene 42 1 2.4 NA NA 60 8 
svoc Benzo(a)Anthracene 42 3 7.1 NA NA 60 9 
svoc Benzo(a)Pvrene 42 1 2.4 NA NA 60 2 
svoc Benzo(b)Fluoranthene 42 2 4.8 NA NA 60 4 
svoc Benzo(g,h,i)Pervlene 42 1 2.4 NA NA 60 2 
svoc Chrysene 42 4 9.5 NA NA 60 5 
svoc Dibenzofuran 42 1 2.4 NA 13,000 NA 2 
SVOC Fluoranthene 42 4 9.5 NA NA 16 3 
SVOC lndeno(1,2,3-cd)Pyrene 42 1 2.4 NA NA 60 2 
SVOC PentachloroPhenol 39 3 7.7 NA NA 7.9 6 
SVOC Phenol 38 8 21.1 NA NA 1,160 18 
SVOC Pyrene 42 6 14.3 NA 230,000 60 8 
SVOC Total HMW PAH 42 8 19.1 NA NA NA 626 
svoc Total LMW PAH 42 11 26.2 NA NA NA 90 
svoc Total PAH 42 12 28.6 NA NA NA 976 
PEST 4,4'-DDD 39 3 7.7 NA NA 0.72 0.2 
PEST 4,4'-DDE 39 6 15.4 NA NA 2.8 0.8 
PEST 4''4:l0DI0'c, •~;' v',, ~· ··.;~%4:~:'.ttllMfillit,t . 39 4 10.3 NA NA 0.001 0.3 J,,J:;:c;,\:i· 

PEST Aldrin 39 1 2.6 NA NA 0.26 0.2 
PEST at1>ha:.ch101c1ane:IIII1i~t::,_ - ' -" -_, '.'i,";i{{' 39 2 5.1 NA NA 0.004 0.03 
PEST beta-BHC 39 1 2.6 NA NA NA 0.008 
PEST Dielilrint;sii-.-, >•:::.~f;ii:4iilifu-1;;;;:_:.,,\,,;,_-, 39 4 10.3 NA NA 0.142 0.3 
PEST Endosulfan I 39 1 2.6 NA NA 0.0087 0.005 
PEST Enilosulfailillizk - "/tk:IIBB't'illi 39 2 5.1 NA NA 0.0087 0.4 
PEST Endosulfan Sulfate 39 1 2.6 NA NA NA 0.06 
PEST - E11driri "'}P~!l:i!;fu;\,;·,- -,;p~ 39 2 5.1 NA NA 0.0023 1 
PEST Endrin Aldehyde 20 3 15.0 NA NA NA 0.2 
PEST Endrin Ketone 33 1 3.0 NA NA NA 0.06 
PEST ,,,mm•~ 39 1 2.6 NA NA 0.032 0.01 
PEST 'aa"inma.:Chlcirda C --- 39 5 12.8 NA NA 0.004 0.3 
PEST Hei>tachl ·- ;; 39 1 2.6 NA NA 0.0036 0.03 
PEST HeDtacti 33 3 9.1 NA NA 0.0036 0.2 
PEST Total Chlordane 39 5 12.8 NA NA NA 1.11 

Revised. RI Report 

Detects 
Detects Greater Non detects 
Greater than Nondetects Greater 

Detects than Vapor Surface Greater than than 
- Greater -intrusion Water Nondetects Vapor Surface 

than Criteria Criteria - Greater than Intrusion Water 
HGAL(o/o) (%) (%) HGAL(o/o) Criteria(%) Criteria(%) 

NA 0.0 0.0 NA 0.0 0.0 
NA 0.0 0.0 NA 0.0 0.0 -
NA 14.3 0.0 NA 52.5 0.0 
NA 100.0 NA NA 100.0 NA 
NA 0.0 NA NA 0.0 NA 
NA 0.0 0.0 NA 0.0 0.0 
NA 0.0 0.0 NA 0.0 0.0 
NA 0.0 0.0 NA 0.0 0.0 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 7.7 
NA NA 0.0 NA NA 12.2 
NA NA 0.0 NA NA 12.5 
NA NA 0.0 NA NA 12.2 
NA NA 0.0 NA NA 7.9 
NA 0.0 NA NA 0.0 NA 
NA NA 0.0 NA NA 0.0 
NA NA 0.0 NA NA 12.2 
NA NA 0.0 NA NA 58.3 
NA NA 0.0 NA NA 0.0 
NA 0.0 0.0 NA 0.0 8.3 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA 0.0 NA NA 8.3 
NA NA 0.0 NA NA 3.0 
NA NA 100.0 NA NA 100.0 
NA NA 0.0 NA NA 18.4 
NA NA 100.0 NA NA 100.0 
NA NA NA NA NA NA 
NA NA 60.0 NA NA 22.9 
NA NA 0.0 NA NA 89.5 
NA NA 50.0 NA NA 100.0 
NA NA NA NA NA NA 
NA NA 100.0 NA NA 100.0 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA 0.0 NA NA 89.5 
NA NA 80.0 NA NA 100.0 
NA NA 100.0 NA NA 100.0 
NA NA 100.0 NA NA 100.0 
NA NA NA NA NA NA 



• • 
TABLE 4.3.9-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-1 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface Maximum 
- Intrusion Water Detected 

Analyte Number of Number of Detections/ HGAL Criteria Criteria Concentration 
Group Chemical Analyses Detections Analyses (%) (1.19/L) (µg/L) (µg/L) (µg/L) 

PEST Total DDT 39 7 18.0 NA NA NA 1.2 -
PCB Aroclor:1242:i! ,;;; :}>. \ 'i,: ,, ,:· 42 1 2.4 NA NA 0.03 2 
PCB Aroclor;1 z~:i' 'ii.' .\\' ,:.-'<'- _,, ·, /-':: 42 9 21.4 NA NA 0.03 40 
PCB Arocloi!:1260J,:0K::2iist 7 42 8 19.1 NA NA 0.03 5 
PCB Total Aroclor 42 16 38.1 NA NA NA 75 

TPHEXT Diesel-Range Organics 27 5 18.5 NA NA 4,800 1,000 
TPHPRG Gasoline-Range Organics 27 2 7.4 NA NA 4,800 33 
TPHEXT Motor Oil-Range Organics 6 6 100.0 NA NA 4,800 1,500 
TPHEXT TPH-Extractable Unknown Hvdrocarbon 11 4 36.4 NA NA NA 2,000 

Notes: Data presented for all analytes detected in at least one sample. 

Detects 
Greater 

than 
HGAL (%) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Bold text indicates one or more detections exceeding criteria. Chemicals in bold text and shaded cells indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix D for full statistical analysis. 

• 
Detects 

Detects Greater Nondetects 
Greater than Nondetects Greater 

than Vapor Surface Greater than than 
Intrusion Water Nondetects Vapor Surface 
Criteria Criteria Greater than Intrusion Water 

(%) (%) HGAL(¾) Criferia (%) Criteria (%) 

NA NA NA NA NA 
NA 100.0 NA NA 100.0 
NA 100.0 NA NA 100.0 
NA 100.0 NA NA 100.0 
NA NA NA NA NA 
NA 0.0 NA NA 0.0 
NA 0.0 NA NA 0.0 
NA 0.0 NA1 NA1 NA1 
NA NA NA NA NA 

Total TPHgroundwater criteria are based on distance from the shoreline and are listed in Table 4•1. The TPH plume in Redevelopme~t Block EOS-1 are located more than 100 feet to 150 feet from the shoreline; therefore, the total TPH groundwater criterion for 
Redevelopment Block EOS-1 is 4,800 µg/L. 

µg/L 

BHC 

DOD 
DOE 
DDT 
HGAL 

HMW 

LMW 

NA 
NA1 

PAH 

PCB 
PEST 

svoc 
TPH 

TPHEXT 

TPHPRG 

voe 

Microgram per liter 

Benzene hexachloride 

Dichlorodiphenyldichloroethane 

Dichlorodiphenyldichloroethene 

Dichlorodiphenyltrichloroethane 

Hunters Point groundwater ambient level 

High molecular weight 

Low molecular weight 

Not applicable 

Not applicable; chemical detected in all samples 

Potynuclear aromatic hydrocarbon 

Polychlorinated biphenyl 

Pesticide. 

Semivolatile organic compound 

Total petroleum hydrocarbons 

Total petroleum hydrocarbons - extractable 

Total petroleum hydrocarbons - purgeable 

Volatile organic compound 

Revised Parcel E RI Report Page 3 of 3 BAI.5106.0005.0007 



• • 
TABLE 4.3.9-4: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS01 GROUNDWATER DATA; 8-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Surface 
Detections/ Domestic;, Water 

Analyte Number of Number of Analyses UseCrtterla Criteria MCL 
Group Chemical Unit Analyses Detections (%)- (µg/L) (µglL) (µglL) 
METAL Arsenic -, iL ._.:_, .:.:. µglL 3 1 33.3 0.007 36 10 
METAL Barium uolL 3 3 100.0 7,300 NA 1,000 
METAL Cadmium µg/L 3 1 33.3 18 8.8 5 
METAL Calcium ug/L 6 6 100.0 NA NA NA 
METAL Iron µglL 6 6 100.0 11,000 NA NA 
METAL lead (,>'.>¾ :·f%t>E£Akt 4ti _j, ua/L 3 2 66.7 15 5.6 15 
METAL Magnesium µg/L 6 6 100.0 NA NA NA 
METAL Mahaiiliise":Uillll<IHW: ½m/:!§illllii µg/L 3 3 100.0 880 NA NA 
METAL Molybdenum ug/L 3 1 33.3 180 NA NA 
METAL Potassium µg/L 6 6 100.0 NA NA NA 
METAL Sodium uolL 6 6 100.0 NA NA NA 
METAL Zinc µglL 3 1 33.3 11,000 81 NA 
voe Toluene uo/L 9 3 33.3 720 5,000 150 
voe Trichlorofluoromethane ua/L 5 1 ' 20.0 1,300 NA 150 

Notes: Data presented for all analytes detected in at least one sample. 

Ratio of 
Maximum Maximum 
Detected Detection to 

Concentration Domestic; Use 
(µg/L) Criteria 

2.1 300 
108 0.01 
3.2 0.18 

126,000 NA 
4,760 0.43 

8.2 0.55 
246,000 NA 

2,310 2.6 
5 0.03 

99,900 NA 
1,840,000 NA 

7.8 0.001 
0.74 0.001 
0.24 0.0002 

Bold text indicates one or more detections exceeding criteria. Chemicals in bold text and shaded cells indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix D for full statistical analysis. 

µg/L Microgram per liter 

MCL Maximum contaminant level 

NA Not applicable 

voe Volatile organic compound 

Revised Parcel E RI Report Page 1 of 1 

• 
Ratio of Detects 

Maximum Ratio of Greater than Detects Greater 
Detection to Maximum Domestic: than Surface Detects 

Surface Water Detection to Use Criteria Water Criteria Greater than 
Criteria MCL (%) (%) MCL(o/o) 

0.06 0.21 100.0 0.0 0.0 
NA 0.11 0.0 NA 0.0 

0.36 0.64 0.0 0.0 0.0 
NA NA NA NA NA 
NA NA 0.0 NA NA 
1.46 0.55 0.0 50.0 0.0 
NA NA NA NA NA 
NA NA 100.0 NA NA 
NA NA 0.0 NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

0.10 NA 0.0 0.0 NA 
0.0001 0.005 0.0 0.0 0.0 

NA 0.002 0.0 NA 0.0 

BAL5106.0005.0007 
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TABLE4.3.10-1: STATISTICALANALYSIS OF REDEVELOPMENT BLOCK EOS-2 SOIL DATA(O TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, Cal~omia 

~ 

Analyte 
Group 

METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 

METAL 
METAL 

METAL 
METAL 
METAL 
voe 
svoc 
SVOC 
SVOC 

SVOC 
SVOC 
SVOC 

SVOC 

SVOC 

SVOC 
SVOC 

PEST 
PEST 
PEST 

PCB 
PCB 

Notes: 

Parcel E Ratio of 
Residential Maximum 

Percent Screening Detected to 
Number of Number of Detection HPAL Criteria Residential 

Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria 

Antimony 91 25 27.5 9.05 10.2 19.4 
Arsenic 118 115 97.5 11.1 0.038 16,744 
Cadmium 118 76 64.4 3.14 3.46 3.18 
Copper 118 118 100.0 124.3 159 66.0 
Iron 118 118 100.0 NA 21,963 7.60 
Lead 118 117 99.2 8.99 155 10.6 
Manganese 118 118 100.0 1431.2 843 11.7 

Mercury• 118 102 86.4 2.28 1.59 35.8 
Molybdenum 118 35 29.7 2.68 76.3 19.0 

Nickelb 118 118 100.0 30.9-5,0H 302 7.28 
Vanadium 118 117 99.2 117.2 64.8 4.73 
Zinc 118 118 100.0 109.9 373 14.5 
Naohthalene 81 18 22.2 NA 1.67 7.81 

Benzo(a)anthracene• 80 29 36.3 NA 0.370 37.9 
Benzo(a)pyrene 79 32 40.5 NA 0.037 295 
Benzo(blfluoranthene 80 41 51.3 NA 0.338 88.7 

Benzo(k)fluoranthene• 79 .25 31.7 NA 0.338 20.4 
Bis(2-ethylhexyl)ohthalate 81 9 11.1 NA 1.14 34.2 
Chrysene 80 40 50.0 NA 3.30 5.75 

Dibenz(a,h)anthracene"·' - 77 6 7.8 NA 0.058 36.3 

lndeno(1,2,~d)pyrenec 77 16 20.8 NA 0.347 28.2 

n-Nitroso-di-n-propylaminec 80 1 1.3 NA 0.0002 16,181 
n-Nitrosodiphenvlamine 81 1 1.2 NA 0.679 3.54 

alpha-BHCc 81 1 1.2 NA 0.002 28.5 
beta-BHC 82 1 1.2 NA 0.007 1.21 
Heptachlor Epoxide 81 1 1.2 NA 0.001 22.3 

Aroclor-1254 b 121 9 7.4 NA 0.093 12.9 
Aroclor-1260 121 72 59.5 NA 0.211 223 

Data presented for all chemicals detected in at least one sample at concentrations that exceed residential screening criteria. 

See Appendix C for full statistical analysis. 

Parcel E 
Industrial 
Screening 

Criteria 
(mg/kg) 

818 
0.434 
983 

75,628 
613,200 

800 
32,251 

611 
10,220 

20,692 
2,044 

613,200 
4.65 

1.76 
0.176 
1.76 

1.76 
176 
17.6 

0.289 

1.76 

0.352 
274 

0.594 
2.08 

0.271 

1.00 
1.00 

Chemical not selected for nature and extent evaluation based on maximum detection factor (maximum detect less than 30 times residential criteria). 

Ratio of 
Maximum 
Detected Maximum Detects Detects 

to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(%) Criteria (%) 

0.242 198 68.0 60.0 
1,478 641 27.8 100.0 
0.011 11.0 48.7 40.8 
0.139 10,500 55.9 54.2 
0.272 167,000 NA 82.2 
2.13 1,700 85.5 29.1 

0.307 9,900 14.4 32.2 

0.093 57.0 15.7 23.5 
0.142 1,450 88.6 25.7 

0.106 2,200 0.0 25.4 
0.150 307 5.1 29.9 
0.009 5,400 61.0 36.4 
2.79 13 NA 33.3 

7.97 14 NA 55.2 
62.65 11 NA 100.0 
17.09 30 NA 53.7 

3.93 6.9 NA 52.0 
0.221 39 NA 100.0 
1.08 19 NA 10.0 

7.28 2.1 NA 83.3 

5.58 9.8 NA 43.8 

7.95 2.8 NA 100.0 
0.009 2.4 NA 100.0 

0.091 0.054 NA 100.0 
0.004 0.008 NA 100.0 
0.044 0.012 NA 100.0 

1.19 1.2 NA 100.0 
46.78 47 NA 76.4 

b The HPAL for nickel is a sample.specific, regression analysis-based ambient level {Tetra Tech EM Inc. 1999). The HPAls, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs 

BHC 

Cone. 

HPAL 

mg/kg 

NA 

Source: 

Chemical not selected for nature and extent evaluation based on the percent of detections and the low number of detections that exceeded criteria. 

Chemical not selected for nature and extent discussion based on collocation with selected chemical. 

Chemical not selected for nature and extent evaluation based on PQL factor 

Below ground surtace 

Benzene hexachloride 

Concentration 

Hunters Point ambient level (for soiO 

-Milligram per kilogram 

Not applicable 

NA1 

PCB 

PEST 

POL 

svoc 
voe 

Not applicable; chemical detected in all samples 

Polychlorinated_ biphenhyl 

Pesticide 

Practical quantitation limit 

Semivolatile organic compound 

Volatile organic compound 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Detects 
Greater Nondetects 

than Non detects Nondetects Greater 
Industrial Greater Greater than than 
Criteria than HPAL Residential Industrial 

(%) (%) Criteria (%) Criteria (%) 

0.0 12.1 12.1 0.0 
100.0 0.0 100.0 66.7 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
0.0 NA1 NA1. NA1 
3.4 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 

0.0 0.0 0.0 0.0 
0.0 6.0 0.0 0.0 

0.0 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
11.1 NA 30.2 9.5 

17.2 NA 66.7 35.3 
68.8 NA 100.0 74.5 
19.5 NA 79.5 43.6 

16.0 NA 74.1 35.2 
0.0 NA 44.4 0.0 
2.5 NA 27.5 0.0 

16.7 NA 98.6 74.7 

6.3 NA 73.8 39.3 

100.0 NA 100.0 82.3 
0.0 NA 61.3 0.0 

0.0 NA 90.0 7.5 
0.0 NA 84.0 0.0 
0.0 NA 100.0 7.5 

11.1 NA 69.6 23.2 
27.8 NA 61.2 24.5 

f 
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TABLE 4.3.10-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-2 SOIL DATA {DEEPER THAN 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco

1 
California 

Parcel E Ratio of Parcel E Ratio of 
Residential Maximum Industrial Maximum 

Percent Screening Detected to Screening Detected to 
Analyte Number of Number of Detection HPAL Criteria Residential Criteria Industrial 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) Criteria 

METAL Antimony 36 12 33.3 9.05 10.2 30.1 818 0.377 
METAL Arsenic 43 43 100.0 11.1 0.038 4,336 0.434 383 
METAL Cadmium 43 25 58.1 3.14 3.46 2.49 983 0.009 
METAL Copper 43 43 100.0 124.3 159 30.8 75,628 0.065 
METAL Iron 43 43 100.0 NA 21,963 5.87 613,200 0.210 
METAL Lead 43 43 100.0 8.99 155 12.9 800 2.58 
METAL Manganese 43 43 100.0 1,431 843 3.30 32,251 0.086 
METAL Mercurv 43 30 69.8 2.28 1.59 7.54 611 0.020 
METAL Nickel" 43 43 100.0 45.2-3,76€ 302 4.44 20,692 0.065 

METAL Vanadium 43 43 100.0 117.2 64.8 2.13 2,044 0.068 
METAL Zinc 43 43 100.0 109.9 373 11.0 613,200 0.007 

voe 1,4-Dichlorobenzenec 33 1 3.0 NA 2.01 5.96 4.54 2.64 
voe Benzene 33 5 15.2 NA 0.179 1.06 0.389 0.489 
voe NaPhlhalene 33 10 30.3 NA 1.67 52.8 4.65 18.9 
svoc Benzol a )anthracene" 33 2 6.1 NA 0.370 48.7 1.76 10.3 
svoc Benzo( a \ovrene 33 4 12.1 NA 0.037 204 0.176 43.3 
svoc Benzolblfluoranthene 33 3 9.1 NA 0.338 35.5 1.76 6.83 
svoc Benzo(k)fluoranthene 33 2 6.1 NA 0.338 29.6 1.76 5.69 
svoc Chrysene 33 3 9.1 NA 3.30 · 6.06 17.6 1.14 
PCB Aroclor-1260 44 16 36.4 NA 0.211 1 327 1.00 279 

.. 

Notes: Data presented for all chemicals. detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for fun statistical analysis. 

Detects 
Maximum Detects Greater Detects 
Detected Greater than Greater than 

Cone. than Residential Industrial 
(mg/kg) HPAL(¾) Criteria(%) Criteria(¾) 

308 41.7 41.7 0.0 
166 25.6 100.0 100.0 
8.6 36.0 32.0 0.0 

4,900 34.9 30.2 0.0 
129,000 NA 79.1 0.0 
2,060 83.7 23.3 4.7 
2,780 9.3 20.9 0.0 

12 30.0 33.3 0.0 
1,340 0.0 30.2 0.0 
138 7.0 41.9 0.0 

4,120 44.2 25.6 0.0 
12 NA 100.0 100.0 

0.19 NA 20.0 0.0 
88 NA 80.0 60.0 

18 NA 100.0 50.0 
7.6 NA 100.0 75.0 
12 NA 100.0 33.3 
10 NA 100.0 50.0 
20 NA 33.3 33.3 
280 NA 81.3 25.0 

The HPAL for nickel is a sample-specific. regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

Chemical not selected for nature and extent discussion based on collocation with selected chemical. 

Chemical not selected for nature and extent evaluation based on the percent of detections and the low number of detections that exceeded criteria. 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soiO 

mg/kg Milligram per kilogram 

NA Not applicable 

NA 1 Not applicable; chemical detected in aU samples 

PCB Polychlorinated biphenhyl 

PQL Practical quantitation limit 

SVOC Semivolatile organic compound 

voe Volatile organic compound 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California: August 4. 
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• 
Nondetects Non detects 

Non detects Greater than Greater than 
Greater than Residential Industrial 

HPAL(¾) Criteria(%) Criteria(%) 

20.8 20.8 0.0 
NA NA1 NA1 
5.6 5.6 0.0 

NA1 NA1 NA1 
NA1 NA1 NA1 
NA1 NA1 NA1 
NA1 NA1 NA1 
0.0 0.0 0.0 

NA1 NA1 NA1 
NA1 NA1 NA1 
NA1 NA1 NA1 
NA 28.1 15.6 
NA 0.0 0.0 
NA 8.7 8.7 
NA 96.8 29.0 
NA 100.0 100.0 
NA 100.0 30.0 
NA 100.0 29.0 
NA 30.0 0.0 
NA 60.7 10.7 
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TABLE 4.3.10-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-2 GROUNDWATER DATA, A-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor 
Minimum Maximum Intrusion 

Analyte Number of Number of Detections/ Detection Detection HGAL Criteria 
Group Chemical Analyses Detections Analyses(%) Limit Limit (pg/L) (pg/L) 

METAL Aluminum 54 14 25.9 10 102 NA NA 
METAL Antimony 54 15 27.8 0.1 32 43.26 NA 
METAL Ars8rilCFJ%!®llifWM~f2: ·,,> , ••• -c;;;:,, 57 30 52.6 1 80 27.34 NA 
METAL Barium 59 59 100.0 0.3 50 504.2 NA 
METAL Beryllium 55 7 12.7 0.1 2 1.4 NA 
METAL Cadmium 55 5 9.1 0.2 5.5 5.08 NA 
METAL Calcium 51 51 100.0 8.2 200 NA NA 
METAL Chromium ,ww-m %lfE!N-·.,·· • "· •14 57 18 31.6 0.4 5 15.66 NA 
CHROM Chromium VI 47 3 6.4 10 20 NA NA 
METAL Cobalt 55 16 29.1 0.4 8.8 20.8 NA 
METAL Coouer •J!L-;- .'.-:, ... ;:,: .. .; 58 21 36.2 0.5 8.9 28.04 NA 
METAL Iron 51 38 74.5 5 400 2,380 NA 
METAL Le"ailWio'.:iJ!L,+_;•--· · 57 19 33.3 0.02 16 14.44 NA 
METAL Maqnesium 51 51 100.0 20 261 1,440,000 NA 
METAL Manganese 55 55 100.0 0.1 20 8140 NA 
METAL M8ri:iirvA¥>~C'.:-"'"-::-<,-,·_::-"': ,,, 56 5 8.9 0.1 0.2 0,6 NA 
METAL Molybdenum 47 20 42.6 0.6 21.8 61.9 NA 
METAL Nlcket,it-¼·!1c .. ',; < -YLSP 57 17 29.8 0.7 28.8 96.48 NA 
METAL Potassium 51 51 100.0 80 5990 448,000 NA 
METAL Selenium 49 3 6.1 1 75 14.5 NA 
METAL Silver 55 7 12.7 0.07 7 7.43 NA 
METAL Sodium 51 51 100.0 18 19400 9,242,000 NA 
METAL Thallium 43 4 9.3 0.02 16 12.97 NA 
METAL Vanadium 47 24 51.1 0.4 19.5 26.62 NA 
METAL Zlri.c'flliL, k¾S\,·, -/f/'-'.,_:., <<?t~< 57 18 31.6 0.8 165 75.68 NA 
voe 1, 1-Dichloroethene 62 1 1.6 0.5 10 NA 190 
voe 1,2-Dichlorobenzene 62 17 27.4 0.5 40 NA 2,600 
voe .1•2;0Ichloroethanef". J?i?X¥i~f 62 4 6.5 0.5 10 NA 2.3 
voe 1,2-Dichloroethene (total) 38 6 15.8 0.5 10 NA 210 
voe 1,3-Dichlorobenzene 62 6 9.7 0.5 40 NA 1,300 
voe 1""~D1Chl0foberize"rii?<t?\""t''?1'~-::z~·ytp01J 61 20 32.8 0.5 40 NA 2.1 
voe 4-Methyl-2-Pentanone 44 4 9.1 4 20 NA 520,000 
voe eenzene~::-v;:::::_:'\'..-'"' .,;,·,;. ',·;· 62 43 69.4 0.5 10 NA 0.37 
voe Carbon Disulfide 53 7 13.2 0.5 10 NA 560 
voe ChlCfr0b8riZenef~?ttzf,~, ·,-Si/'-1".~1\li 61 38 62.3 0.5 10 NA 390 
voe cis-1,2-Dichloroethene 24 10 41.7 0.5 1 NA 210 
voe Cvclohexane 8 6 75.0 1 1 NA 730 
voe Ethvlbenzene 62 37 

' 
59.7 0.5 33 NA 3,100 

voe lsopropvlbenzene 11 5 45.5 1 2 NA 7.8 
voe m,o-Xvlenes 11 3 27.3 0.5 1 NA NA 
voe Methylcyclohexane 8 4 50.0 1 1 NA 170 
voe Niii>hthalene:::· ._-.. -,--:, 56 33 58.9 1 50 NA 3,6 
voe o-Xvlene 11 5 45.5 0.5 1 NA 340 
voe Styrene 52 1 1.9 0.5 10 NA 9,000 
voe Tert-Butyl Methyl Ether 24 1 4.2 0.5 1 NA 390 
voe Tetr.ichloroethene~- 61 7 11.5 0.5 10 NA 0.54 
voe Toluene 62 30 48.4 0.5 10 NA 1,400 
voe trans-1,2-Dichloroethene 24 2 8.3 0.5 1 NA 180 
voe Trichloroetnenes;a,,:: ,;/,:,'',',:/4<:f:$\(,,', 62 9 14.5 0.5 10 NA 2.9 
voe Vlnyl[Chloridec:)t;ra,, : : , ~Lifltt@ft{!J1t~0

' 62 5 8.1 0.5 20 NA 0.028 
voe Xylene (total) 51 34 66.7 0.5 10 NA 340 
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Detects Detects Nondetects 
Greater Greater Nondetects Greater 

Surface Maximum Detects than Vapor than Nondetects Greater than 
Water Minimum Detected Greater Intrusion Surface Greater than Vapor Surface 

Criteria Detected Concentration than Criteria Water than HGAL Intrusion Water 
(pg/L) Cone. (pg/L) HGAL(%) (%) Criteria(%) (%) Criteria(%) Criteria(%) 

NA 32 37,000 NA NA NA NA NA NA 
NA 0.26 63.9 6.7 NA NA 0.0 NA NA 
36 1.9 1,180 20.0 NA 20.0 0.0 NA 0.0 
NA 47.9 19,400 64.4 NA NA NA1 NA1 NA1 
NA 0.74 3.4 71.4 NA NA 16.7 NA NA 
8.8 2.7 5.1 20,0 NA 0.0 2.0 NA 0.0 
NA 53000 456,000 NA NA NA NA1 NA1 NA1 
50 1 567 27.8 NA 22.2 0.0 NA 0.0 
50 9.2 30 NA NA 0.0 NA NA 0.0 
NA 0.65 89.4 12.5 NA NA 0.0 NA NA 
3.1 1.4 3,240 38.1 NA 71.4 0.0 NA 54.1 
NA 18.3 75,400 26.3 NA NA 0.0 NA NA 
5.6 0.155 613 31.6 NA 42.1 0.0 NA 2.6 
NA 83800 984,000 0.0 NA NA NA1 NA1 NA1 
NA 19 3,030 0.0 NA NA NA1 NA1 NA1 

0.025 0.19 2 60.0 NA 100,0 0.0 NA 100.0 
NA 2.1 37.8 0.0 NA NA 0.0 NA NA 
8.2 1.3 1,140 23.5 NA 64.7 0.0 NA 40.0 
NA 23200 489,000 2.0 NA NA NA1 NA1 NA1 
71 3.4 32 33.3 NA 0.0 26.1 NA 2.2 

0.38 0.18 2.7 0.0 NA 85.7 0.0 NA 100.0 
NA 697000 9,980,000 3.9 NA NA NA1 NA1 NA1 
426 0.061 3.3 0.0 NA 0.0 5.1 NA 0.0 
NA 0.98 125 29.2 NA NA 0.0 NA -· NA 
81 2 2,400 44.4 NA 38.9 5.1 NA 5.1 

44,800 2 2 NA 0.0 0.0 NA 0.0 0.0 
129 0.19 4 NA 0.0 0.0 NA 0.0 0.0 

22,600 0.6 4 NA 50.0 0.0 NA 34.5 0.0 
44,800 0.1 3 NA 0.0 0.0 NA 0.0 0.0 

129 0.13 36 NA 0.0 0.0 NA 0.0 0.0 
129 0.16 84 NA 35.0 0.0 NA 73.2 0.0 
NA 4 6 NA 0.0 NA NA 0.0 NA 
700 0.5 13 NA 100.0 0.0 NA 100.0 0.0 
NA 0.3 24 NA 0.0 NA NA 0.0 NA 
129 0.1 150 NA 0.0 2.6 NA 0.0 0.0 

44,800 0.15 2 NA 0.0 0.0 NA 0.0 0.0 
NA 0.24 1.6 NA 0.0 NA NA 0.0 NA 
86 0.13 13 NA 0.0 0.0 NA 0.0 0.0 
NA 0.3 4 NA 0.0 NA NA 0.0 NA 
NA 0.83 13 NA NA NA NA NA NA 
NA 0.33 1.3 NA 0.0 NA NA 0.0 NA 
470 0.88 64 NA 87.9 0.0 NA 95.7 0.0 
NA 0.09 21 NA 0.0 NA NA 0.0 NA 
NA 27 27 NA 0.0 NA NA 0.0 NA 

8,000 0.4 0.4 NA 0.0 0.0 NA 0.0 0.0 
450 0.1 1 NA 14.3 0.0 NA 50.0 0.0 

5,000 0.1 6 NA 0.0 0.0 NA 0.0 0.0 
44,800 0.24 0.4 NA 0.0 0.0 NA 0.0 0.0 

400 0.12 15 NA 11.1 0.0 NA 37.7 0.0 
NA 0.87 2 NA 100.0 NA NA 100.0 NA 
NA 0.27 32 NA 0.0 NA NA 0.0 NA 
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TABLE 4.3.10-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-2 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor 
Minimum Maximum Intrusion 

--Anaiyte - - - Number of- -Number of~ 
--
Detections/ - Detection ·Detec1I0n -- HGAL cr1ter1a 

Group Chemical Analyses Detections Analyses (%) Limit Limit (pg/L) (pg/L) 

svoc 1,4-Dichlorobenzene 1 1 100.0 1 1 NA 2.1 
svoc 1,4-0ioxane 3 2 66.7 1 1 NA NA 
svoc 2,4-Dichlorophenol 59 2 3.4 1 50 NA NA 
SVOC 2,4-0imethylphenol 59 21 35.6 1 50 NA NA 
SVOC 2-Chlorophenol 59 3 5.1 1 50 NA 1,100 
svoc 2-Methvlnaphthalene 59 33 55.9 1 50 NA 710 
svoc 2-Methylphenol 59 16 27.1 1 50 NA NA 
svoc 4-Methylphenol 59 7 11.9 1 50 NA NA 
svoc AcenaPhthene 59 12 . 20.3 1 50 NA 33,000 
svoc Anthracene 59 6 10.2 1 50 NA 390,000 
SVOC Benzo(a)anthracene 59 5 8.5 1 200 NA NA 
SVOC Benzo(b )fluoranthene 59 1 1.7 1 200 NA NA 
SVOC Carbazole 26 4 15.4 1 200 NA NA 
svoc Chrvsene 59 5 8.5 1 200 NA NA 
SVOC Dibenzofuran 59 6 10.2 1 50 NA 13,000 
svoc Fluoranthene 59 3 5.1 1 50 NA NA 
svoc Fluorene 59 15 25.4 1 50 NA 44,000 
SVOC n-Nitrosodiphenvlamine 59 1 1.7 1 50 NA NA 
svoc Pentachlorophenol 59 1 1.7 2 200 NA NA 
svoc Pheniii'ithnii\eht· · ,,; " 59 22 37.3 1 50 NA 190,000 
svoc Phenol 59 9 15.3 1 40 NA NA 
svoc Pvrene 59 9 15.3 1 200 NA 230,000 
svoc Total HMW PAH 59 9 15.3 0 0 NA NA 
svoc Total LMW PAH 59 36 61.0 0 0 NA NA 
svoc Total PAH 59 37 62.7 0 0 NA NA 
PEST 4,4'-DDD 42 1 2.4 0.01 20 NA NA 
PEST alpha-BHC 42 1 2.4 0.005 10 NA NA 
PEST Endosulfan II 42 1 2.4 O.Q1 20 NA NA 
PEST Endrin Aldehyde 20 1 5.0 0.01 0.1 NA NA 
PEST Endrin Ketone 42 1 2.4 0.01 20 NA NA 
PEST laamma,BHC /Lindanel -42 1 2.4 0.005 10 NA NA 
PEST Heiitiichlor/Epoxlde «7f~1'.ifo8ffid.at¾t4~ 42 1 2.4 0.005 10 NA NA 
PEST Total Chlordane 42 1 2.4 0 0 NA NA 
PEST Total DDT 42 1 2.4 0 0 NA NA 
PCB Arocl.or;1254 ;£¾¾itffi'f\UV%V ", :::n~'.1..%."'1 53 2 3.8 0.1 200 NA NA 
PCB Aroclor,12so,;1t-'.W?:, - \ <_';'[,'§¥1":¥1 53 15 28.3 0.1 200 NA NA 
PCB Total Aroclor I 53 16 30.2 0 0 NA NA 

TPHEXT Diesel: 46 21 45.7 50 38000 NA NA 
TPHPRG Gasoll 47 23 48.9 20 500 NA NA 
TPHEXT MOtOr'; nlCs~wr WWt512 24 19 79.2 100 2500 NA NA 
TPHEXT TPH-Extractable Unknown Hydrocarborl 19 15 79.0 50 38000 NA NA 
TPHPRG TPH-Puraeable Unknown Hvdrocartlor 17 8 47.1 500 500 NA NA 

Revised P.I Report 

Detects Detects Nondetects 
Greater Greater Nondetects Greater 

Surface Maximum Detects than Vapor than Nondetects Great~r than 
Water Minimum Detected Greater Intrusion Surface Greater than Vapor Surface 

cr1ter1a-• -Detectea Concentration ~ than - -·criteria- Water than HGAI: ~intrusion= --water 

(pg/L) Cone. (pg/L) HGAL(%) (%) Criteria(%) (%) Criteria(%) Criteria(%) 

129 0.5 0.5 NA 0.0 0.0 NA1 NA1 NA1 
NA 2.4 3.2 NA NA NA NA NA NA 
NA 0.7 0.91 NA NA NA NA NA NA 
NA 0.5 220 NA NA NA NA NA NA 
NA 0.34 2 NA 0.0 NA NA 0.0 NA 
NA 0.1 85 NA 0.0 NA NA 0.0 NA 
NA 0.68 79 NA NA NA NA NA NA 
NA 1.9 15 NA NA NA NA NA NA 
710 0.2 22 NA 0.0 0.0 NA 0.0 0.0 
60 2 13 NA 0.0 0.0 NA 0.0 0.0 
60 2 3 NA NA 0.0 NA NA 9.3 
60 3 3 NA NA 0.0 NA NA 20.7 
NA 2.5 7.4 NA NA NA NA NA NA 
60 3 15 NA NA 0.0 NA NA 9.3 
NA 0.99 9 NA 0.0 NA NA 0.0 NA 
16 2 12 NA NA 0.0 NA NA 1.8 
60 2.7 21 NA 0.0 0.0 NA 0.0 0.0 

660,000 7.1 7.1 NA NA 0.0 NA NA 0.0 
7.9 6 6 NA NA 0.0 NA NA 70.7 
60 2 69 NA 0.0 4.6 NA 0.0 0.0 

1,160 0.68 7 NA NA 0.0 NA NA 0.0 
60 2 26 NA 0.0 0.0 NA 0.0 10.0 
NA 80 178 NA NA NA NA NA NA 
NA 6.6 365 NA NA NA NA NA NA 
NA 15.6 1,108 NA NA NA NA NA NA 

0.72 0.0061 0.0061 NA NA 0.0 NA NA 19.5 
NA 0.003 0.003 NA NA NA NA NA NA 

0.0087 0.0071 0.0071 NA NA 0.0 NA NA 100.0 
NA 0.009 0.009 NA NA NA NA NA NA 
NA 0.0065 0.0065 NA NA NA NA NA NA 

0.032 0.03 0.03 NA NA 0.0 NA NA 95.1 
0.0036 0.01 0.01 NA NA 100,0 NA NA 100.0 

NA 0.17 0.17 NA NA NA NA NA NA 
NA 0.0561 0.0561 NA NA NA NA NA NA 

0.03 0.2 1 NA NA 100.0 NA NA 100.0 
0.03 0.06 290 NA NA 100,0 NA NA 100.0 
NA 0.41 640 NA NA NA NA NA NA 

1,400 610 12,000 NA NA 90,5 NA NA 32.0 
1,400 46 2,000 NA NA 4.4 NA NA 0.0 
1,400 400 16,000 NA NA 73.7 NA NA 0.0 

NA 820 560,000 NA NA NA NA NA NA 
NA 700 21,000 NA NA NA NA NA NA 
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TABLE 4.3.10-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-2 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Notes: · Data presented for all analytes detected in at leasi one sample. 

µg/L 

BHC 

CHROM 

Cone. 

DDD 

DDT 

HGAL 

HMW 

LMW 

NA 

NA1 

PAH 

PCB 

PEST 

svoc 
TPH 

TPHEXT 

TPHPRG 

voe 

Botd text indicates one or more detections exceeding cnteria. Chemicals in bold text and shaded cells indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix D for fuU statistical analysis. 

T otat TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. The TPH Plume in Redevelopment Block EOS-2 is located 'Mthin 50 feet of the shoreline; therefore, the total TPH groundwater critenon in this area is 1,400 µg/L. 

Microgram per liter 

Benzene hexachloride 

Hexavalent chromium 

Concentration 

Oichlorodiphenyldichloroethane 

Dichlorodiphenyltrich/oroethane 

Hunters Point groundwater ambient level 

High molecular ,,veight 

Low molecular weight 

Not applicable 

Not applicable; chemical detected in all samples 

Polynuclear aromatic hydrocarbon 

Polychlorinated biphenyl 

Pesticide 

Semivolatile organic compound 

Total petroleum hydrocarbons 

Total petroleum hydrocarbons - extractable 

Total petroleum hydrocarbons - purgeable 

Volatile organic compound 
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TABLE 4.3.10-4: STATISTICALANALYSIS OF REDEVELOPMENT BLOCK EOS-2 GROUNDWATER DATA, 8-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Surface 
Detections/ Domestic Water 

Analyte Number of Number of Analyses Use Crtteria Criteria MCL 
Group Chemical Analyses Detections (%) (µg/L) (µg/L) (µg/L) 

METAL Aluminum 8 .3 37.5 36,000 NA 1,000 
METAL Antimony 8 2 25.0 15 NA 6 
METAL Arsenlciri;;,:: >aaiffii'""'· :,· · T. ··.z.,:i&Wb 8 5 62.5 0.007 36 10 
METAL Barium 8 8 100.0 7,300 NA 1,000 
METAL cadmlumliitt·>r 8 1 12.5 18 8.8 5 
METAL Calcium 5 5 100.0 NA NA NA 
METAL Chromium 8 1 12.5 55,000 50 50 
METAL Copperi< 8 2 25.0 1,500 3.1 1,300 
METAL Iron 5 4 80.0 11,000 NA NA 
METAL Lead 8 3 37.5 15 5.6 15 
METAL Maanesium 5 5 100.0 NA NA NA 
METAL Manganese 8 7 87.5 880 NA NA 
METAL Nickel 8 1 12.5 730 8.2 100 
METAL Potassium 5 4 80.0 NA NA NA 
METAL Sodium 5 5 100.0 NA NA NA 
METAL Zinc 8 4 50.0 11,000 81 NA 
voe 1,2,4-Trichlorobenzene 11 1 9.1 · 7.2 129 70 
voe cis-1,2-Dichloroethene 8 1 12.5 61 44,800 6 
voe Teti'achloroetherieltta-aliili'Jbtit 11 1 9.1 0.1 450 5 
voe Toluene 11 1 9.1 720 5,000 150 
voe Trtchloroethene'.t:It4iz'DE'.a;E:m;r,:1•1w 11 2 18.2 1.4 400 5 

TPHEXT TPH-Extractable Unknown Hydrocarbon 1 1 100.0 NA NA NA 

Notes: Data presented for all analytes detected in at least one sample. 

Ratio of 
Maximum Maximum 
Detected Detection to 

Concentration Domestic 
(µg/L) Use Criteria 

27 0.0008 
2.74 0.18 
6.2 886 
48.3 0.007 
5.6 0.31 

14,400 NA 
16.8 0.0003 
6.4 0.004 
92.8 0.01 
1.9 0.13 

13,700 NA 
438 0.50 
4.6 0.01 

5,820 NA 
188,000 NA 

47.7 0.004 
0.34 0.05 
0.13 0.002 
0.16 1.6 
0.16 0.0002 
34 24 
51 NA 

Bold text indicates one or more detections exceeding criteria. Chemicals in bold text and shaded ceUs indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix D for full statistical anatysis. 

µg/l Microgram per liter 

MCL Maximum contaminant level 

NA Not applicable 

NA 1 Not applicable; chemical detected in au samples 

TPH Total petroleum hydrocarbons 

TPHEXT Total petroleum hydrocarbons - extractable 

voe Volatile organic compound 
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• 
Ratio of Detects Detects 

Maximum Ratio of Greater than Greater than Detects 
Detection to Maximum Domestic Surface Greater 

Surface Water Detection to Use Criteria Water than MCL 
Criteria MCL (%) Criteria (%) (%) 

NA 0.03 0.0 NA 0.0 
NA 0.46 0.0 NA 0.0 

0.17 0.62 100.0 0.0 0.0 
NA 0.05 0.0 NA NA1 

0.64 1.12 0.0 0.0 0.0 
NA NA NA NA NA1 

0.34 0.34 0.0 0.0 0.0 
2.1 0.005 0.0 100.0 0.0 
NA NA 0.0 NA NA 

0.34 0.13 0.0 0.0 0.0 
NA NA NA NA NA1 
NA NA 0.0 NA NA 

0.56 0.05 0.0 0.0 0.0 
NA NA NA NA NA 
NA NA NA NA NA1 

0.59 NA 0.0 0.0 NA 
0.003 0.005 0.0 0.0 0.0 

0.000003 0.02 0.0 0.0 0.0 
0.0004 0.03 100.0 0.0 0.0 
0.00003 0.001 0.0 0.0 0.0 

0.09 6.8 50.0 0.0 0.0 
NA NA NA NA NA1 
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TABLE4.3.11-1: STATISTICALANALYSIS OF REDEVELOPMENT BLOCK EOS-3 SOIL DATA(O TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, Cal~omia 

- Parcel E Ratio of Parcel E 
Resldentlal Maximum Industrial 

Percent Screening Detected to Screening 
Analyte Number of Number of Detection HPAL Criteria Residential Criteria 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) 
METAL Antimony 132 46 34.9% 9.05 10.2 23.5 818 
METAL Arsenic 149 113 75.8% 11.1 0.038 1,907 0.434 
METAL Cadium• 149 59 39.6% 3.14 3.46 28.9 983 
METAL Copper 149 145 97.3% 124.3 159 132 75,628 
METAL Iron 131 130 99.2% NA 21,963 5.37 613,200 
METAL Lead 149 132 88.6% 8.99 155 38.3 800 
METAL Manaanese 149 148 99.3% 1,431 843 5.48 32,251 
METAL Mercury 149 124 83.2% 2.28 1.59 11.9 611 
METAL Molvbdenum 145 74 51.0% 2.68 76.3 7.34 10,220 
METAL Nickelc 148 142 96.0% 13.3-3,973 302 6.29 20,692 

METAL Vanadium• 149 147 98.7% 117.2 64.8 25.6 2,044 
METAL Zinc 149 146 98.0% 109.9 373 126 613,200 
voe Naphthalene' 143 34 23.8% NA 1.67 4.44 4.65 

SVOC Benzo( a )anthracene• 143 60 42.0% NA 0.370 48.7 1.76 

svoc Benzo(a)pyrene•·• 141 68 48.2% NA 0.037 402 0.176 
svoc Benzolblfluoranthene 143 72 50.4% NA 0.338 35.5 1.76 
svoc Benzo(k)fluoranthene• 141 39 27.7% NA 0.338 41.4 1.76 

svoc Bis/2-ethvlhexvllohthalate 143 20 14.0% NA 1.14 85.8 176 

svoc Chrvsene• 143 76 -53.2% NA 3.30 5.75 17.6 

svoc Dibenz/a,h)anthracene• 139 10 7.2% NA 0.058 13.5 0.289 

svoc lndeno/1,2,3-cd\nvrene• 140 36 25.7% NA 0.347 16.7 1.76 
PEST Aldrin 141 2 1.4% NA 0.024 7.47 0.145 
PEST aloha-BHC 141 7 5.0% NA 0.002 7.40 0.594 
PEST beta-BHCd 141 2 1.4% NA 0.007 12.1 2.08 

PEST Dieldrin 141 13 9.2% NA 0.001 228 0.154 

PEST Heptachlor Epoxide• 141 10 7.1% NA 0.001 279 0.271 

PCB Aroclor-1248 151 2 1.3% NA 0.201 4.53 1.00 

PCB Aroclor-1254 • 151 9 6.0% NA 0.093 15.1 1.00 
PCB Aroclor-1260 151 68 45.0% NA 0.211 26.5 1.00 

DIOXIN 1,2,3,4,6,7,8,9-0CDD 24 16 66.7% NA 0.03602359 1.20 0.27325474 
DIOXIN 1,2,3,4,6,7,8-HPCDD 24 15 62.5% NA 0.00036024 23.98 0.00273255 
DIOXIN 1,2,3,4 6,7,8-HPCDF 24 16 66.7% NA 0.00036024 10.97 0.00273255 
DIOXIN 1 2,3,4,7,8-HXCDD 24 12 50.0% NA 0.00003602 6.27 0.00027326 
DIOXIN 1,2,3,4,7,8-HXCDF 24 14 58.3% NA 0.00003602 28.31 0.00027326 

. DIOXIN 1,2,3,6,7,8-HXCDD 24 13 54.2% NA 0.00003602 18.77 0.00027326 
DIOXIN 1 2,3,6,7,8-HXCDF 24 13 54.2% NA 0.00003602 26.73 0.00027326 
DIOXIN 1 2,3,7 8,9-HXCDD 24 12 50.0% NA 0.00003602 17.54 0.00027326 
DIOXIN 1,2,3,7,8,9-HXCDF 24 12 50.0% NA 0.00003602 5.86 0.00027326 
DIOXIN 1,2,3 7,8-PECDD 24 12 50.0% NA 0.0000036 69.41 0.00002733 
DIOXIN 1,2,3,7,8-PECDF 24 12 50.0% NA 0.0001 10.1 0.001 
DIOXIN 2,3,4,6, 7 ,8-HXCDF 24 13 54.2% NA 0.00004 34.7 0.0003 

DIOXIN 2,3,4,7,8-PECDF" 24 13 54.2% NA 0.00001 183 0.0001 

· DIOXIN 2 3,7,8-TCDD 24 12 50.0% NA 0.000004 17.6 0.00003 
DIOXIN 2 3 7 8-TCDF 24 14 58.3% NA 0.00004 18.8 0.0003 
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• 
Detects 

Ratio of Detects Greater 
Maximum Maximum Detects Greater than Nondetects Nondetects Nondetects 

Detected to Detected Greater than Industrial Greater Greater than Greater than 
Industrial Cone. than Residential Criteria than HPAL Residential Industrial 
Criteria (mg/kg) HPAL (%) Criteria(%) (%) (%) Criteria·(%) Criteria (%) 

0.294 240 58.7 54.4 0.0 7.0 7.0 0.0 
168 73.0 14.2 100.0 99.1 0.0 100.0 100.0 

0.102 100 23.7 22.0 0.0 0.0 0.0 0.0 
0.278 21,000 45.5 42.8 0.0 0.0 0.0 0.0 
0.192 118,000 NA 70.0 0.0 NA 0.0 0.0 
7.66 6,130 83.3 28.0 9.9 5.9 0.0 0.0 

0.143 4,620 12.2 38.5 0.0 0.0 0.0 0.0 
0.031 19.0 10.5 15.3 0.0 0.0 0.0 0.0 
0.055 560 43.2 2.7 0.0 7.0 0.0 0.0 

0.092 1,900 0.7 21.1 0.0 0.0 0.0 0.0 

0.812 1,660 7.5 31.3 0.0 0.0 0.0 0.0 
0.077 47,000 58.2 29.5 0.0 0.0 0.0 0.0 
1.59 7.40 NA 17.7 14.7 NA 14.7 3.7 

10.3 18.0 NA 30.0 5.0 NA 63.9 21.7 

85.4 15.0 NA 100.0 64.7 NA 98.6 82.2 

6.83 12.0 NA 47.2 8.3 NA 77.5 25.4 

7.97 14.0 NA 18.0 2.6 NA 75.5 18.6 
0.556 98.0 NA 25.0 0.0 NA 26.8 0.0 
1.08 19.0 NA 4.0 1.3 NA 17.9 3.0 

2.70 0.780 NA 90.0 50.0 NA 86.1 63.6 

3.30 5.80 NA 19.4 5.6 NA 63.5 18.3 

1.24 0.180 NA 100.0 50.0 NA 11.5 0.7 
0.024 0.014 NA 85.7 0.0 NA 81.3 1.5 
0.038 0.080 NA 50.0 0.0 NA 51.8 0.0 
0.973 0.150 NA 100.0 0.0 NA 92.2 7.8 
0.553 0.150 NA 100.0 0.0 NA 92.4 1.5 

0.906 0.910 NA 100.0 0.0 NA 12.1 1.3 
1.39 1.40 NA 77.8 22.2 NA 42.3 5.6 
5.57 5.60 NA 38.2 5.9 NA 21.7 8.4 
0.16 0.0434 NA 6.3 8.3 NA 0.0 0.0 
3.16 0.00864 NA 86.7 33.3 NA 11.1 0.0 
1.45 0.00395 NA 68.8 6.3 NA 12.5 0.0 
0.83 0.000226 NA 75.0 0.0 NA 58.3 8.3 
3.73 0.00102 NA 85.7 35.7 NA 60.0 10.0 
2.47 0.000676 NA 76.9 23.1 NA 72.7 9.1 
3.52 0.000963 NA 92.3 30.8 NA 45.5 9.1 
2.31 0.000632 NA 83.3 25.0 NA 58.3 8.3 
0.77 0.000211 NA 50.0 0.0 NA 66.7 8.3 
9.15 0.00025 NA 100.0 83.3 NA 66.7 66.7 
1.33 0.001 NA 83.3 8.3 NA 25.0 0.0 
4.57 0.001 NA 92.3 46.2 NA 54.6 9.1 
24.2 0.001 NA 92.3 92.3 NA 72.7 63.6 
2.32 0.0001 NA 91.7 25.0 NA 66.7 66.7 
2.48 0.001 NA 78.6 14.3 NA 80.0 10.0 
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TABLE 4.3.11-1: STATISTICALANALYSIS OF REDEVELOPMENT BLOCK EOS-3 SOIL DATA (0 TO 10 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for fuD statistical analysis. 

a 2,3,4,7,6-PECDF was selected to represent dioxlns/furans because it has the largest number of sample concentrations that exceeded the industrial criteria. 

b Chemical not selected for nature and extent evaluation based on maximum detection factor (maximum detect less than 30 times residential criteria). 

The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

d Chemical not selected for·nature and extent discussion based on collocation with selected chemical. 

Chemical not selected for nature and extent evaluation based on POL factor. 

Chemical not selected for nature and extent evaluation based on the percent of detections and the low· number of detections that exceeded criteria. 

bgs Below ground surface 

BHC Benzene hexachloride 

Cone. Concentration 

HPAL Hunters Point ambient level (for soiO 

HPCDD Heptachlorodibenzo-p-dioxin 

HPCDF Heptachlorodibenzofuran 

HXCDD Hexachlorodibenzo-p-dioxin 

HXCDF Hexachlorodibenzofuran 

mg/kg Milligram per kilogram 

NA Not applicable 

OCDD Octachlorodibenzo-p-dioxin 

PCB Polychlorinated biphenhyl 

PECDD Pentrachlorodibenzo-p-dioxin 

PECDF Pentachlorodibenzofuran 

PEST Pesticide 

POL Practical quanlitation limit 

svoc Semivolatile organic compC?und 

TCDD Tetrachlorodibenzo-p-dioxin 

TCDF Tetrachlorodibenzofuran 

voe Volatile organic compound 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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TABLE 4.3.11-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-3 SOIL DATA (DEEPER THAN 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E 
Residential Maximum Industrial 

Percent Screening. Detected to Screening 
Analyte Number of Number of Detection HPAL Criteria Residential Criteria 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) 

METAL Antimonv 46 16 34.8 9.05 10.2 5.77 818 
METAL Arsenicb 61 60 98.4 11.1 0.038 378.8 0.434 

METAL Cadmium 61 7 11.5 3.14 3.46 4.86 983 

METAL Coooer" 61 59 96.7 124.3 159 21.2 75,628 

METAL Iron 56 56 100.0 NA 21,963 2.07 613 200 
METAL Lead' 61 55 90.2 8.99 155 5.63 800 

METAL Manganese 61 61 100.0 1,431 843 3.45 32251 
METAL Mercury 61 26 42.6 2.28 1.59 4.96 611 
METAL Nickel' 61 55 90.2 41.2-1,384 302 1.45 20,692 

METAL Vanadium 61 61 100.0 117 64,8 3.86 2,044 
METAL Zinc 61 60 98.4 110 373 6.08 613 200 
svoc Benzo(alanthracene 52 22 42.3 NA 0.370 7.84 1.76 

svoc Benzo( a lovrene '·' 52 21 40.4 NA 0.037 77.7 0.176 

svoc Benzolb lfluoranthene 52 ·22 42.3 NA 0.338 8.57 1.76 
svoc Benzolklfluoranthene 52 18 34.6 NA 0.338 2.93 1.76 

- svoc Dibenz( a,h lanthracene 52. 2 3.9 NA 0.058 3.63 0.289 
svoc lndeno/1 2,~lovrene 52 16 30.8 NA 0.347 5.47 1.76 
PEST Dieldrin 52 2 3.9 NA 0.001 72.8 0.154 

PEST Heotachlor Eooxide' 52 3 5.8 NA 0.001 50.1 0.271 

PCB Aroclor-1254' 61 1 1.6 NA 0.093 12.9 1.00 

PCB Aroclor-1260 61 8 13.1 NA 0.211 1.28 1.00 
PEST alpha-BHC 52 1 1.9 NA 0.002 1.16 0.594 

DIOXIN 1 2 3,4,6 7 8-HPCDD 3 3 100.0 NA 0.0004 2.80 0.003 
DIOXIN 1,2 3,4,6, 7 8-HPCDF 3 3 100.0 NA 0.0004 2.83 0.003 
DIOXIN 1,2,3 4, 7,8-HXCDD 3 3 100.0 NA 0.00004 1.45 0.0003 
DIOXIN 1 2 3,4,7,8-HXCDF 3 3 100.0 NA 0.00004 9.74 0.0003 
DIOXIN 1 2 3,6 7 8-HXCDD 3 3 100.0 NA 0.00004 2.49 0.0003 
DIOXIN 1,2,3,6, 7,8-HXCDF 3 3 100.0 NA 0.00004 8.74 0.0003 
DIOXIN 1,2,3,7 8,9-HXCDD 3 3 100.0 NA 0.00004 2.01 0.0003 
DIOXIN 1 2,3, 7,8,9-HXCDF 3 3 100.0 NA 0.00004 2.10 0.0003 
DIOXIN 1,2,3, 7,8-PECDD 3 3 100.0 NA 0.000004 15.9 0.00003 
DIOXIN 1,2,3, 7 8-PECDF 3 3 100.0 NA 0.0001 2.91 0.001 
DIOXIN 2,3 4,6, 7,8-HXCDF 3 3 100.0 NA 0.00004 11.5 0.0003 

DIOXIN 2,3,4,7,8-PECDF' 3 3 100.0 NA · 0.00001 58.6 0.0001 

DIOXIN 2,3 7,8-TCDD 3 3 100.0 NA 0.000004 4.00 0.00003 
DIOXIN 2 3 7 8-TCDF 3 3 100.0 NA 0.00004 5.94 0.0003 

Notes: Data presented for aJI chemicals detected in at least one sample at concentrations that exceeded residential screening criteria. 

See Appendix C for full statistical analysis. 

~ · 2,3:4,7.~PECOF was selected to represent dioxins/furans because it has the largest number of sample concentrations that exceeded the indusb'ial criteria. 

Metal selection is based on samples from O to feet bgs. 
' 

Ratio of 
Maximum Maximum Detects Detects 

Detected to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(%) Criteria(%) 

0.072 59,00 56.3 56.3 
33.43 14.50 6.7 100.0 
0.017 16.80 28.6 28.6 
0.045 3,370.00 15.3 15.3 
0.074 45500.00 NA 53.6 
1.13 900.00 50.9 10.9 

0.090 2,910.00 1.6 3.3 
0.013 7.90 3,9 3.9 
0.021 439.00 0.0 3.6 
0.122 250.00 3.3 32.8 
0.004 2,270.00 16.7 10.0 
1.65 2.90 NA 27.3 
16.5 2.90 -NA 100.0 
1.65 2.90 NA 31.8 

0.564 0.99 NA 11.1 
0.728 0.21 NA 100.0 
1.08 1.90 NA 25.0 

0.311 0.05 NA 100.0 
0.100 0.03 NA 100.0 

1.19 1.20 NA 100.0 

0.269 0.27 NA 12.5 
0.004 0.00 NA 100.0 
0.370 0.00 NA 100.0 
0.373 0.00 NA 66.7 
0.191 0.00 NA 33.3 
1.28 0.00 NA 100.0 

0.328 0.00 NA 100.0 
1.15 0.00 NA 100.0 

0.265 0.00 NA 100.0 
0.277 0.00 NA 33.3 
2.10 0.00 NA 100.0 

0.384 0.00 NA 33.3 
1.52 0.00 NA 100.0 
7.72 0.00 NA 100.0 

0.527 0.00 NA 100.0 
0.783 0.00 NA 100.0 

The HPAL for nickel is a sampl~pecific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, ~hown as a range, are calculated for each individual sample within the redevelopment block. 

bg,, 
BHC 

Cone. 

HPAL 

HPCDD 

HPCDF 

HXCDD 

~: 

Chemical not selected fornature and extent discussion based on collocation with selected chemical. 

Chemical not selected for nature and extent evaluation based on PQL factor 

Below ground surface 

Benzene hexachloride 

Concentration 

Hunters Point ambient level (for soil) 

Heptachlorodibenzo-p-dioxin 

Heptachlorodibenzofuran 

Hexachlorodibenzo-p-dioxin 

HXCDF 

mg/kg 

NA 

NA1 

PCB 

PECDD 

Hexachlorodibenzofuran 

MiUigram per kilogram 

Not applicable 

Not applicable; chemical detected in aH samples 

Polychlorinated biphenhyl 

Pentrachlorodibenzo-p-dioxin 

Tetra Tech EM Inc. 1999. •oraft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point ShiPyard, San Francisco, CaUfomi_a.• August -4. 
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PECDF, Pentachlorodibenzofuran 

PEST Pesticide 

PQL Practical quantitation limit 

svoc Semivolatile organic compound 

TCDD T etrachlorodibenzo-p-dioxin 

TCDF Tetrachlorodibenzofuran 

• 
__) 

Detects 
Greater Nondetects Nondetects 

than Nondetects Greater than Greater than 
Industrial Greater than Residential Industrial 

Criteria(%) HPAL(%) Criteria(%) Criteria(%) 

0.0 16.7 10.0 0.0 
100.0 0.0 100.0 100.0 
0.0 1.9 1.9 0.0 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
1.8 0.0 0.0 0.0 

0.0 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 
4.6 NA 96.7 0.0 
81.0 NA 96.8 96.8 
4.6 NA 96.7 0.0 
0.0 NA 97.1 0.0 
0.0 NA 90.0 ·90.0 
6.3 NA 91.7 0.0 
0.0 NA 94.0 0.0 
0.0 NA 95.9 0.0 

100.0 NA 78.3 1.7 
0.0 NA 49.1 1.9 
0.0 NA 92.2 0.0 
0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 

33.3 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 

33.3 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 

33.3 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 
33.3 NA1 NA1 NA1 
100.0 NA1 NA1 NA1 

0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 
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TABLE 4.3.11-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-3 GROUNDWATER DATA, A-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface 
Intrusion Water 

Analyte Number of Number of Detections/ HGAL Criteria Criteria 
Group Chemical Analyses Detections Analyses (%) (1,1g/L) (1,1g/L) (1,1g/L) 

METAL Aluminum 36 5 13.9 NA NA NA 
METAL Antimony 34 15 44.1 43.26 NA NA 
METAL Arsenic 35 9 25.7 27.34 NA 36 
METAL Barium 35 35 100.0 504.2 NA NA 

. METAL Beryllium 35 1 2.9 1.4 NA NA 
METAL Cadmium 35 9 25.7 5.08 NA 8.8 
METAL Calcium 27 27 100.0 NA NA NA 
METAL Chromium 35 2 5.7 15.66 NA 50 
METAL Cobalt 35 5 14.3 20.8 NA NA 
METAL Coi>Jiermr/ ":,;mm%'l1rltruru1■m-mmll!iw 36 14 38.9 28.04 NA 3.1 
METAL Iron 27 17 63.0 2380 NA NA 
METAL Lead 35 10 28.6 14.44 NA 5.6 
METAL Magnesium 27 27 100.0 1,440,000 NA NA 
METAL Manganese 35 33 94.3 8140 NA NA 
METAL Mercury 35 1 2.9 0.6 NA 0.025 
METAL Molvbdenum 26 13 50.0 61.9 NA NA 
METAL Nickell!liti/'1::l,:lif'J#:Jffl!- 39 11 28.2 96.48 NA 8.2 
METAL Potassium 27 27 100.0 448,000 NA NA 
METAL Selenium 24 2 8.3 14.5 NA 71 
METAL Sil~er]tJdd(Ji®ki c;;;;:::;J&:1--:;;w, 35 2 5.7 7.43 NA 0.38 
METAL Sodium 27 27 100.0 9,242,000 NA NA 
METAL Vanadium 26 10 38.5 26.62 NA NA 
METAL Zlri~K;;;i\\ti ~;£k,~Y~ffk-!B&R 36 9 25.0 75.68 NA 81 
voe 1,2-Dichloroethane 36 1 2.8 NA 2.3 22,600 
voe Bromomethane 36 2 5.6 NA 19 6,400 
voe Carbon Disulfide 30 4 13.3 NA 560 NA 
voe Ctilorofom1¥2,'c::;;,1i~w1 36 1 2.8 NA 0.7 6,400 
voe Tetrach1oi:oettienemm111stl¼.IS:;11;,&:r,■&mt+£ 36 2 5.6 NA 0.54 450 

SVOC 2-Methvlnaohthalene 27 1 3.7 NA 710 NA 
svoc Phenol 26 1 3.9 NA NA 1160 
SVOC Total LMW PAH 27 1 3.7 NA NA NA 
SVOC Total PAH 27 1 3.7 NA NA NA 
PEST 4,4'-DDD 25 1 4.0 NA NA 0.72 
PEST 4,4'-DDE 25 3 12.0 NA NA 2.8 
PEST 4:4•.:DDT-:'f<;:;;;s?;~"!llmlt,_ 25 1 4.0 NA NA 0.001 
PEST alpha~Chloi'daile~iii\'1!%:Wlilll1li#i'!~; 25 1 4.0 NA NA 0.004 
PEST delta-BHC 25 1 4.0 NA NA NA 
PEST Dieldrin 25 1 4.0 NA NA 0.142 
PEST Endosulfari~ 25 1 4.0 NA NA 0.0087 
PEST En·dosulfan' 25 1 4.0 NA NA 0.0087 
PEST Endosulfan Sulfate 25 1 4.0 NA NA NA 
PEST Eil"dririmlfa\'il'Ilt)iif@iifu.-■■-&ff!!!ll!Villi 25 1 4.0 NA NA 0.0023 
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Detects Nondetects 

Detects Greater Nondetects Greater 
Maximum Detects Greater than Nondetects Greater than 
Detected Greater than Vapor Surface Greater than Vapor Surface 

Concentration than Intrusion Water than HGAL Intrusion Water 
(1,1g/L) HGAL(¾) Criteria(%) Criteria(%) (%) Criteria(%) Criteria(%) 
1710 NA NA NA NA NA NA 
61.8 20.0 NA NA 0.0 NA NA 
13.7 0.0 NA 0.0 11.5 NA 11.5 
139 0.0 NA NA NA1 NA1 NA1 
3 100.0 NA NA 26.5 NA NA 

8.3 11.1 NA 0.0 11.5 NA 11.5 
379,000 NA NA NA NA1 NA1 NA1 

5.9 0.0 NA 0.0 9.1 NA 0.0 
12.7 0.0 NA NA 6.7 NA NA 
114 42.9 NA 71.4 0.0 NA 77.3 

30,100 29.4 NA NA 0.0 NA NA 
11.9 0.0 NA 10.0 24.0 NA 40.0 

1,200,000 0.0 NA NA NA1 NA1 NA1 
. 2140 0.0 NA NA 0.0 NA NA 

0.28 0.0 NA 100.0 0.0 NA 100.0 
15.1 0.0 NA NA 0.0 NA NA 
3430 9.1 NA 100.0 0.0 NA 75.0 

410,000 0.0 NA NA NA1 NA1 NA1 
25.5 100.0 NA 0.0 18.2 NA 0.0 
7.5 50.0 NA 100.0 0.0 NA 100.0 

10,200,000 33.3 NA NA NA1 NA1 NA1 
146 50.0 NA NA 0.0 NA NA 
182 88.9 NA 88.9 11.1 NA 11.1 

1 NA 0.0 0.0 NA 45.7 0.0 
0.32 NA 0.0 0.0 NA 0.0 0.0 
12 NA 0.0 NA NA 0.0 NA 
2 NA 100.0 0.0 NA 57.1 0.0 
6 NA 100.0 0.0 NA 55.9 0.0 
3 NA 0.0 NA NA 0.0 NA 

0.6 NA NA 0.0 NA NA 0.0 
66 NA NA NA NA NA NA 
156 NA NA NA NA NA NA 

0.015 NA NA 0.0 NA NA 4.2 
0.2 NA NA 0.0 NA NA 0.0 

0.016 NA NA 100.0 NA NA 100.0 
0.013 NA NA 100.0 NA NA 100.0 
0.005 NA NA NA NA NA NA 
0.017 NA NA 0.0 NA NA 4.2 
0.017 NA NA 100.0 NA NA 91.7 
0.014 NA NA 100.0 NA NA 100.0 
0.012 NA NA NA NA NA NA 
0.018 NA NA 100.0 NA NA 100.0 
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TABLE 4.3.11-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-3 GROUNDWATER DATA, A-AQUIFER (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Vapor Surface Maximum 
- Intrusion Water Detected~ 

Analyte Number of Number of Detections/ HGAL Criteria Criteria Concentration 
Group Chemical Analyses. Detections Analyses (%} (µg/L} (µg/L} (µg/L) (µg/L} 

PEST Endrin Ketone 23 1 4.4 NA NA NA 0.012 
PEST Igamma;cti1ofdan 25 1 4.0 NA NA 0.004 0.013 
PEST HeotachlorJEooitl 23 1 4.4 NA NA 0.0036 0.014 
PEST MethoxVchlor.: 25 1 4.0 NA NA 0.003 0.015 
PEST Total Chlordane 25 1 4.0 NA NA NA 0.13 
PEST Total DDT 25 3 12.0 NA NA NA 0.3 
PCB Ai'oclorf1260:'l!i!Wi:d1'~ 32 1 3.1 NA NA 0.03 0.8 
PCB Total Aroclor 32 1 3.1 NA NA NA 2.55 

TPHEXT Diesel-Range Organics 18 1 5.6 NA NA 2,100 61 
TPHEXT Motor Oil-Range Onianics 1 1 100.0 NA NA 2,100 210 
TPHEXT TPH-Extractable Unknown Hydrocarbon 10 1 10.0 NA NA NA 110 

Notes: Data presented for all analyte~ detected in at least one sample. 

Detects 
Greater 

than 
HGAL(%) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Bold text indicates one or more detections exceeding criteria. Chemicals in bold text and shaded cells indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix D for full statistical analysis. 

Detects Nondetects 
Detects Greater Nondetects Greater 
Greater than Nondetects Greater than 

than-Vapor " Surface Greater. - than-Vapor - Surface 
Intrusion Water than HGAL Intrusion Water 

Criteria(%} Criteria(%) (%) Criteria(%) Criteria(%} 

NA NA NA NA NA 
NA 100.0 NA NA 100.0 
NA 100.0 NA NA 100.0 
NA 100.0 NA NA 100.0 
NA NA NA NA NA 
NA NA NA NA NA 
NA 100.0 NA NA 100.0 
NA NA NA NA NA 
NA 0.0 NA NA 0.0 
NA 0.0 NA1 NA1 NA1 
NA NA NA NA NA 

Total TPH groundwater criteria are based on distance from the shoreline and are listed in Table 4-1. Wells in Redevelopment Block EOS-3 are located more than 50 feet from and within 100 feet of the shoreline; therefore, the tOtal TPH groundwater criterion for 
Redevelopment Block EOS-3 is 2,100 µg/L. 

µg/L Microgram per liter 

BHC Benzene hexachloride 

ODD Dichlorodiphenyldichloroelhane 

ODE Dichlorodiphenyldichloroelhene 

DDT Dichlorodiphenyltrichloroethane 

HGAL Hunters Point groundwater ambient level 

LMW Low molecular weight 

NA Not applicable 

NA 1 Not applicable: chemical detected in all samples 

PAH Polynuclear aromatic hydrocarbon 

PCB Polychlorinated Biphenyls 

PEST Pesticide 

SVOC Semivolatile organic compound 

TPH Total petroleum hydrocarbons 

TPHEXT Total petroleum hydrocarbons" extractable 

voe Volatile organic compound 
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TABLE 4.3.11-4: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-3 GROUNDWATER DATA, 8-AQUIFER 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Surface Maximum 
Detections/ Domestic Water Detected 

Analyte Number of Number of Analyses Use Criteria Criteria MCL Concentration 
Group Chemical Analyses Detections (%) (1.19/L) (1.1g/L) (1.19/L) (1.19/L) 

METAL Ars8riiC-l@U£.Jffrl 3 3 100.0 0.007 36 10 5.2 
METAL Barium 3 3 100.0 7,300 NA 1,000 77.1 
METAL Cadmium 3 1 33.3 18 8.8 5 2.9 
METAL Calcium 3 3 100.0 NA· NA NA 928,000 
METAL Chromium 3 1 33.3 55,000 50 50 10.3 
METAL Conriii'r,-/i%'W7il\9:l'illli 3 1 33.3 1,500 3.1 1,300 . 4.7 

METAL Iron 3 1 33.3 11,000 NA NA 239 
METAL Maanesium 3 3 100.0 NA ( NA NA 980,000 
METAL Manganese -:- -::s;;;u :,!IB 3 3 100.0 880 NA NA 2,220 
METAL Molybdenum 3 3 100.0 180 NA NA 86 
METAL Potassium 3 3 100.0 NA NA NA 239,000 
METAL Sodium 3 3 100.0 NA NA NA 6,500,000 
METAL Vanadium 3 2 66.7 36 NA NA 8.2 
voe Ethyl benzene 6 1 16.7 1,300 86 700 2 
voe Toluene 6 1 16.7 720 5,000 150 2 
voe Xylene (Total) 4 1 25.0 210 NA 1750 13 

Notes: Data presented for all analytes detected in at least one sample. 

· Ratio of 
Maximum 

Detection to 
Domestic Use 

Criteria 

743 
0.01 
0.16 
NA 

0.0002 
0.003 
0.02 
NA 
2.5 

0.48 
NA 
NA 

0.23 
- 0.002 

0.003 
0.06 

Bold text indicates one or more detections exceeding criteria. Chemicals inbold text and shaded ceDs indicate one or more detections exceeding the applicable Parcel E screening criterion. 

See Appendix O for full statistical analysis. 

JJg/L Microgram per liter 

MCL Maximum contaminant level 

NA Not applicable 

voe Volatile organic compound: 
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• 
Ratio of 

Maximum Detects 
Detection to Ratio of Greater than Detects 

Surface Maximum Domestic Greater than Detects 
Water Detection to Use,Criteria Surface Water Greater than 

Criteria MCL (%) Criteria(%) MCL(%) 

0.14 0.52 100.0 0.0 ' 0.0 
NA 0.08 0.0 NA 0.0 

0.33 0.58 0.0 0.0 0.0 
NA NA NA NA NA 

0.21 0.21 0.0 0.0 0.0 
1.5 0.004 0.0 100.0 0.0 
NA NA 0.0 NA NA 
NA NA NA NA NA 
NA NA 66.7 NA NA 
NA NA 0.0 NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA 0.0 NA NA 

0.02 0.003 0.0 0.0 0.0 
0.0004 0.01 0.0 0.0 0.0 

NA 0.007 0.0 NA 0.0 
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TABLE 4.3.12-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-4 SOIL DATA (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Ratio of Parcel E Ratio of 
Parcel E Maximum Industrial Maximum 

Number Percent Residential Detected to Screening Detected to 
Analyte of Number of Detection HPAL Screening Residential Criteria Industrial 
Group Chemical Analyses Detections (%) (mg/kg) Criteria (mg/kg) Criteria (mg/kg) Criteria 

METAL Arsenic" 2 1 50.0 11.1 0.038 141 0.434 12.5 
METAL Iron 2 2 100.0 NA 21,963 1.93 613,200 0.069 

METAL Nickel" 2 2 100.0 669-4,034 302 5.30 20,692 0.077 
METAL Vanadium 2 2 100.0 117.2 64.8 1.17 2,044 0.037 

Notes: Data presented for all chemicals detected in at least one sample at concentrations lh_at exceeded residential saeening criteria. 

See Appendix C for full statistical analysis. 

a Chemical not selected for nature and extent evaluation based on HPAL factor. 

Detects 
Maximum Detects Detects Greater 
Detected Greater Greater than than 

Cone. than Residential Industrial 
(mg/kg) HPAL (¾) Criteria(%) Criteria(%) 

5.40 0.0 100.0 100.0 
42,300 NA 100.0 0.0 

1,600 0.0 50.0 0.0 
75.8 0.0 50.0 0.0 

b The HPAL for nickel is a sampl&-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a·range, are calculated for each individual sample within the redevelopment block. 

bgs Below ground surface 

Cone. Concentration 

HPAL' Hunters Point ambient level (for soil) 

mgll<g Milligram per kilogram 

NA Not applicable 

NA 1 Not applicable; chemical detected in all samples 

POL Practical quantitation limit 

Source: 
Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Non detects Non detects 

Non detects Greater Greater 
Greater than than 

than HPAL Residential Industrial 
(%) Criteria(%) Criteria(%) 

0.0 100.0 100.0 
NA1 NA1 NA1 

NA1 NA1 NA1 
NA1 NA1 NA1 
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TABLE 4.3.13-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-5 SOIL DATA (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Parcel E Ratio of Parcel E 
Residential Maximum Industrial 

Percent Screening Detected to Screening 
Analyte Number of Number of Detection HPAL Criteria Resldentlal Criteria 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) Criteria (mg/kg) 

METAL Arsenic• 39 34 87.2 11.1 0.038 334 0.434 
METAL Cadmium 39 31 79.5 3.14 3.46 1.16 983 

METAL Coooer• 39 37 94.9 124.3 159 89.8 75,628 

METAL Iron 39 39 100.0 NA 21,963 1.92 613,200 
METAL Lead 39 39 100.0 8.99 155 8.00 800 
METAL Mercurv 39 24 61.5 2.28 1.59 2.77 611 

METAL Nickel• 39 39 100.0 65.8-2,572 302 1.98 20,692 

METAL Zinc 39 39 100.0 109.9 373 1.55 613,200 
svoc Benzo(a)anthracene 39 3 7.7 NA 0.370 23.8 1.76 · 

svoc Benzo( a lovrene0
·' 39 4 10.3 NA 0.037 348 0.176 

svoc Benzo/b)fluoranthene• 39 3 7.7 NA 0.338 62.1 1.76 

SV0C Benzo(k)fluoranthene 39 2 5.1 NA 0.338 10.3 1.76 
svoc Chrvsene 39 4 10.3 NA 3.30 1.82 17.6 
svoc Dibenz/a,h)anthracene•·' 39 2 5.1 NA 0.058 29.4 0.289 

svoc lndeno/1,2,3-cdlovrene 39 4 10.3 NA 0.347 15.0 1.76 
PEST Dieldrin 37 1 2.7 NA 0.001 3.03 0.154 

Notes: Data Presented for all chemicals detected in at least one sample at concentra!ions that exceeded residential screening criteria. 

See Appendix C for fuO statistical analysis. 

a Chemical not selected for nature and extent evaluation based on the percent of detections and the low number of detections exceeding criteria. 

Ratio of 
Maximum Maximum Detects Detects 

Detected to Detected Greater Greater than 
Industrial Cone. than Residential 
Criteria (mg/kg) HPAL(¾) Criteria (%) 

29.5 12.8 2.9 100.0 
0.004 4.00 3.2 3.2 

0.189 14,300 8.1 5.4 
0.069 42,200 NA 76.9 
1.60 1,280 48.7 7.7 

0.007 4.40 4.2 4.2 
0.029 598 0.0 5.1 
0.001 580 23.1 7.7 
5.01 8.80 NA 33.3 
74.0· 13;0 NA 100.0 

12.0 21.0 NA 33.3 
1.99 3.50 NA 50.0 

0.342 6.00 NA 25.0 
5.89 1.70 NA 100.0 

2.96 5.20 NA 25.0 
0.013 0.002 NA 100.0 

The HPAL for nickel is a sample-specific, regression analysis-based ambient level (fetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each Individual sample within the redevelopment block. 

Chemical not seleded for nature arid extent evaluation based on POL factor 

bgs Below ground surface 

Cone. Concentration 

HPAL Hunters Point ambient level (for soi~ 

mg/kg Milligram per kilogram 

NA Not applicable 

NA 1 NOt applicable; chemical deteded in aU samples 

PEST Pesticides 

POL Practical quantitation limit 

SVOC Semivolatile organic compound 

~: 
Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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• 
Detects 
Greater Nondetects 

than Greater Nondetects 
Industrial Non detects than Greater than 
Criteria Greater than Residential Industrial 

(%) HPAL(%) Criteria (%) Criteria (%) 

100.0 0.0 100.0 100.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
2.6 NA1 NA1 NA1 
0.0 0.0 0.0 0.0 
0.0 NA1 NA1 NA1 
0.0 NA1 NA1 NA1 
33.3 NA 44.4 16.7 

50.0 NA 100.0 100.0 

33.3 NA 100.0 16.7 
50.0 NA 100.0 16.2 
0.0 NA 14.3 8.6 
50.0 NA 100.0 100.0 

25.0 NA 88.6 17.1 
0.0 NA 100.0 0.0 
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TABLE 4.3.14-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-1 SEDIMENT DATA (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

San 
Ratio of Ratio of Francisco 

Percent Maximum Maximum Bay 
Analyte Number of Number of Detection HPAL Detected ER-M Detected Sediment 
Group Chemical Analyses Detections (%) (mg/kg) to HPAL (mg/kg) to ER-M Ambient 

CHROM Chromium VI 4 1 25.00% NA NA NA NA NA 
METAL Aluminum 9 9 100.00% NA NA NA NA NA 
METAL Antimony 9 5 55.56% 9.05 3.20442 25 1.16 NA 
METAL Arsenic 9 9 100.00% 11.1 0.990991 70 0.157143 15.3 
METAL Barium 9 9 100.00% 314.4 0.349873 NA NA NA 
METAL Beryllium 9 6 66.67% 0.71 0.422535 NA NA NA 
METAL Cadmium 9 9 100.00% 3.14 4.140127 9.6 1.354167 0.33 
METAL Calcium 9 9 100.00% NA NA NA NA NA 
METAL Chromium 9 9 100.00% NA NA 370 0.783784 112 
METAL Cobalt 9 9 100.00% NA NA NA NA NA 
METAL Copper 4 4 100.00% 124.3 13.67659 270 6.296296 68.1 
METAL Iron 9 9 100.00% 58000 1.206897 NA NA NA 
METAL Lead 4 4 100.00% 8.99 66.74082 218 2.752294 43.2 
METAL Maqnesium 9 9 100.00% NA NA NA NA NA 
METAL Manoanese 9 9 100.00% 1431.2 0.363331 NA NA NA 
METAL Mercury 9 9 100.00% 2.28 10.52632 0.71 33.80282 0.43 
METAL Molybdenum 9 3 33.33% 2.68 3.022388 NA NA NA 
METAL Nickel 9 9 100.00% NA NA 51.6 5.620155 112 
METAL Potassium 9 7 77.78% NA NA NA NA NA 
METAL Selenium 9 1 11.11% 1.95 1.128205 NA NA 0.64 
METAL Silver 9 4 44.44% 1.43 0.909091 3.7 0.351351 0.58 
METAL Sodium 9 9 100.00% NA NA NA NA NA 
METAL Vanadium 9 9 100.00% 117.2 0.776451 NA NA NA 
METAL Zinc 4 4 100.00% 109.9 8.644222 410 2.317073 158 
svoc Anthracene 9 2 22.22% NA NA 1.1 0.181818 0.088 
svoc Benzo( a)anthracene 9 5 55.56% NA NA 1.6 0.6875 0.244 
svoc Benzo( a )ovrene 9 5 55.56% NA NA 1.6 0.625 0.412 
svoc Benzo(b )fluoranthene 9 6 66.67% NA NA NA NA 0.371 
svoc Benzo(a,h,i)perylene 9 3 33.33% NA NA NA NA 0.31 
svoc Benzo(k)fluoranthene 9 5 55.56% NA NA NA NA 0.258 
svoc Chrysene 9 5 55.56% NA NA 2.8 0.428571 0.289 
svoc Fluoranthene 9 5 55.56% NA NA 5.1 0.333333 0.514 
svoc lndeno(1,2,3-cd)ovrene 9 5 55.56% NA NA NA NA 0.382 
svoc Pentachloroohenol 9 1 11.11% NA NA NA NA NA 
svoc Phenanthrene 9 5 55.56% NA NA 1.5 0.28 0.237 
svoc Pvrene 9 5 55.56% NA NA 2.6 0.653846 0.665 
svoc Total HMW PAH 9 6 66.67% NA NA 9.6 1.670833 NA 
svoc Total LMW PAH 9 5 55.56% NA NA 3.16 1.518987 NA 
svoc Total PAH 9 6 66.67% NA NA 44.792 0.465262 NA 
PEST 4,4'-DDD 9 2 22.22% NA NA 0.02 2.9 NA 
PEST 4,4'-DDE 9 3 33.33% NA NA 0.027 3.703704 NA 
PEST 4,4'-DDT 9 2 22.22% NA NA 0.007 84.28571 NA 
PEST alpha-Chlordane 9 3 33.33% NA NA 0.006 15.83333 NA 
PEST Dieldrin 9 1 11.11% NA NA 0.008 9.625 0.00044 
PEST Endrin 9 1 11.11% NA NA 0.045 1.666667 NA 
PEST Estimated Total PCBs 46 46 100.00% NA NA NA NA NA 
.PEST qamma-Chlordane 9 1 11.11% NA NA 0.006 3.5 NA 
PEST Total Chlordane 9 3 33.33% NA NA 0.006 178.3333 NA 
PEST Total DDT 9 4 44.44% NA NA 0.0461 15.141 NA 

Revised Parcel E RI Report 

Ratio of 
Maximum 

Detected to · 
San Francisco 
Bay Sediment 

Ambient PSC .. 
NA NA 
NA ' NA 
NA NA 

0.71895425 NA 
NA NA 
NA NA 

39.39393939 4.24 
NA NA 

2.58928571 NA 
NA NA 

24.96328928 1083.7 
NA NA 

13.88888889 441.9 
NA NA 
NA NA 

55.81395349 NA 
NA NA 

2.58928571 1941.4 
NA NA 

3.4375 ·• 1.95 
2.24137931 NA 

NA .. NA 
NA NA 

6.01265823. 719.3 
2.27272727, NA 
4.50819672 NA 
2.42718447 NA 
3.77358491 NA 
1.25806452 NA 
4.26356589. NA 
4.15224913 NA 

3.307393 . NA 
1 . 7277 4869' NA 

NA NA 
1.7721519 NA 

2.55639098 NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
175 NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
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Detects Nondetects 
Ratio of Maximum Detects Detects Greater than Detects Nondetects Nondetects Greater than 

Maximum Detected Greater Greater San Francisco Greater Greater Greater San Francisco Nondetects 
Detected Cone. than than ER-M Bay Sediment than PSC than HPAL than ER-M Bay Sediment Greater than 
to PSC (mg/kg) HPAL (%) (%) Ambient(%) (%) (%) (%) Ambient(%) PSC (%) 

NA 0.16 NA NA NA NA NA NA NA NA 
NA 4900 NA NA NA NA All Detected All Detected All Detected All Detected 
NA 29 60.00% 20.00% NA NA 0.00% 0.00% NA NA 
NA 11 0.00% 0.00% 0.00% NA All Detected All Detected All Detected All Detected 
NA 110 0.00% NA NA NA All Detected All Detected All Detected All Detected 
NA 0.3 0.00% NA NA NA 0.00% NA NA NA 

3.066038 13 55.56% 11.11% 100.00% 44.44% All Detected All Detected All Detected All Detected 
NA 100000 NA NA NA NA All Detected All Detected All Detected All Detected 
NA 290 NA 0.00% 44.44% NA All Detected All Detected All Detected All Detected 
NA 16 NA NA NA NA All Detected All Detected All Detected All Detected 

1.5687 1700 100.00% 75.00% 100.00% 25.00% All Detected All Detected All Detected All Detected 
NA 70000 11.11% NA NA NA All Detected All Detected All Detected All Detected 

1.357773 600 100.00% 25.00% 100.00% 25.00% All Detected All Detected All Detected All Detected 
NA 50000 NA NA NA NA All Detected All Detected All Detected All Detected 
NA 520 0.00% NA NA NA All Detected All Detected All Detected All Detected 
NA 24 33.33% 55.56% 77.78% NA All Detected All Detected All Detected All Detected 
NA 8.1 66.67% NA NA NA 0.00% NA NA NA 

0.149377 290 NA 88.89% 66.67% 0.00% All Detected All Detected All Detected All Detected 
NA 850 NA NA NA NA NA NA NA NA 

1.128205 2.2 100.00% NA 100.00% 100.00% 0.00% NA 0.00% 0.00% 
NA 1.3 0.00% 0.00% 25.00% NA 0.00% 0.00% 0.00% NA 
NA 3400 NA NA NA 1NA All Detected All Detected All Detected All Detected 
NA 91 0.00% NA NA :NA All Detected All Detected All Detected All Detected 

1.320728 950 100.00% 75.00% 75.00% 25.00% All Detected All Detected All Detected All Detected 
NA 0.2 NA 0.00% 100.00% NA NA 0.00% 100.00% NA 
NA 1.1 NA 0.00% 80.00% NA NA 0.00% 0.00% NA 
NA 1 NA 0.00% 80.00% .NA NA 0.00% 0.00% NA 
NA 1.4 NA NA 83.33% .NA NA NA 0.00% NA 
NA 0.39 NA NA 33.33% NA NA NA 0.00% NA 
NA 1.1 NA NA 80.00% NA NA NA 0.00% NA 
NA 1.2 NA 0.00% 80.00% NA NA 0.00% 0.00% NA 
NA 1.7 NA 0.00% 80.00% NA NA 0.00% 0.00% NA 
NA 0.66 NA NA 40.00% NA NA NA 0.00% NA 
NA 0.99 NA NA NA NA NA NA NA NA 
NA 0.42 NA 0.00% 80.00% NA NA 0.00% 0.00% NA 
NA 1.7 NA 0.00% 60.00% NA NA 0.00% 0.00% NA 
NA 16.04 NA 33.33% NA NA NA 0.00% NA NA 
NA 4.8 NA 40.00% NA NA NA 0.00% NA NA 
NA 20.84 NA 0.00% NA NA NA 0.00% NA NA 
NA 0.058 NA 100.00% NA NA NA 71.43% NA NA 
NA 0.1 NA 66.67% NA NA NA 83.33% NA NA 
NA 0.59 NA 100.00% NA NA NA 100.00% NA NA 
NA 0.095 NA 66.67% NA NA NA 100.00% NA NA 
NA 0.077 NA 100.00% 100.00% NA NA 100.00% 100.00% NA 
NA 0.075 NA 100.00% NA NA NA 37.50% NA NA 
NA 1.938 NA NA NA NA All Detected All Detected All Detected All Detected 
NA 0.021 NA 100.00% NA NA NA 100.00% NA NA 
NA 1.07 NA 100.00% NA NA NA 0.00% NA NA 
NA 0.698 NA 100.00% NA NA NA 0.00% NA NA 
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TABLE 4.3.14-1: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-1 SEDIMENT DATA (0 TO 10 FEET SGS) (CONTINUED) 
-Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco: California - • 

Ratio of 
San Maximum Detects Nondetects 

Ratio of Ratio of Francisco Detected to Ratio of Maximum Detects Detects Greater than Detects Nondetects Nondetects Greater than 
Percent Maximum Maximum Bay San Francisco Maximum Detected Greater Greater San Francisco Greater Greater Greater San Francisco Nondetects 

Analyte Number of Number of Detection HPAL Detected ER-M Detected Sediment Bay Sediment Detected Cone. than than ER-M Bay Sediment than PSC than HPAL than ER-M Bay Sediment Greater than 
Group Chemical Analyses Detections (%) (mg/kg) to HPAL (mg/kg) to ER-M Ambient Ambient· PSC to PSC (mg/kg) HPAL (%) (%) Ambient(%) (%) (%) (%) Ambient(%) PSC(%) 

PCB Aroclor-1260 9 9 100.00% NA NA NA NA NA NA ' NA NA 6.1 NA NA NA NA All Detected All Detected All Detected All Detected 
PCB Total Aroclor 9 9 100.00% NA NA 0.18 36.97222 NA NA i NA NA 6.655 NA 100.00% NA NA All Detected All Detected All Detected All Detected 

TPHEXT Diesel-range organics 1 1 1.00.00% NA NA NA NA NA NA ! NA NA 280 NA NA NA NA All Detected All Detected All Detected All Detected 
TPHEXT Motor oil-range organics 1 1 1'00.00% NA NA NA NA NA NA NA NA 630 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3,4,6, 7,8,9-0CDD 2 2 100.00% NA NA NA NA NA NA NA NA 0.000818 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3,4,6,7,8,9-0CDF 2 2 100.00% NA NA NA NA NA NA NA NA 0.00025 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3,4,6, 7,8-HPCDD 2 2 100.00% NA NA NA NA NA NA NA NA 0.000128 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3,4,6, 7,8-HPCDF 2 2 100.00% NA NA NA NA NA NA NA NA 6.79E-05 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3,4, 7,8,9-HPCDF 2 2 100.00% NA NA NA NA NA NA NA NA 1.46E-05 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3,4, 7,8-HXCDD 2 2 100.00% NA NA NA NA NA NA NA NA 1.78E-06 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3,4, 7,8-HXCDF 2 2 100.00% NA NA NA NA NA NA NA NA 3.1E-05 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3,6, 7,8-HXCDD 2 2 100.00% NA NA NA NA NA NA NA NA 5.82E-06 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3,6, 7,8-HXCDF 2 2 100.00% NA NA NA NA NA NA NA NA 8.71E-06 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3, 7,8,9-HXCDD 2 2 100.00% NA NA NA NA NA NA NA NA 3.75E-06 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 1,2,3, 7,8,9-HXCDF 2 1 50.00% NA NA NA NA NA NA NA NA 1.45E-06 NA NA NA NA NA NA NA NA 
DIOXIN 1,2,3,7,8-PECDF 2 2 100.00% NA NA NA NA NA NA NA NA 2.96E-06 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 2,3,4,6, 7,8-HXCDF 2 2 100.00% NA NA NA NA NA NA NA NA 6.76E-06 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 2,3,4,7,8-PECDF 2 2 100.00% NA NA NA NA NA NA NA NA 6.55E-06 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN 2,3,7,8-TCDF 2 2 100.00% NA NA NA NA NA NA NA NA 6.17E-06 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN TOTAL HPCDD 2 2 100.00% NA NA NA NA NA NA NA NA 0.000225 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN TOTAL HPCDF 2 2 100.00% NA NA NA NA NA NA NA NA 0.000181 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN TOTAL HXCDD 2 2 100.00% NA NA NA NA NA NA NA NA 3.37E-05 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN TOTAL HXCDF 2 2 100.00% NA NA NA NA NA NA NA NA 0.00011 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN TOTAL PECDD 2 1 50.00% NA NA NA NA NA NA NA NA 1.41 E-06 NA NA NA NA NA NA NA NA 
DIOXIN TOTAL PECDF 2 2 100.00% NA NA NA NA NA NA NA NA 5.71E-05 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN TOTAL TCDD 2 2 100.00% NA NA NA NA NA NA NA NA 4.69E-06 NA NA NA NA All Detected All Detected All Detected All Detected 
DIOXIN TOTAL TCDF 2 2 100.00% NA NA NA NA NA NA NA NA 5.62E-05 NA NA NA NA All Detected All Detected All Detected All Detected 

PCTMST Percent moisture 10 10 100.00% NA NA NA NA NA NA NA NA 27 NA NA NA NA All Detected All Detected All Detected All Detected 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceed HPALs or screening criteria. 

See Appendix G for full statistical analysis. 

Metal selection is based on samples from Oto 10 feet bgs. 

The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs Below ground surface HPCDD Heptachlorodibenzo-p-dioxin OCDD Ocatchlorodibenzo-p-dioxin PSC Protective soil concentration 

Cone. Concentration HPCDF Heptachlorodibenzofuran OCDF Octachlorodibenzofuran TCDD Tetrachlorodibenzo-p-dioxin 

DDD Dichlorodiphenyldichloroethane HXCDD Hexachlorodibenzo-p-dioxin PCB Polychlorinated biphenyl TCDF T etrachlorod ibenzofuran 

DDE Dichlorodiphenyldichloroethene HXCDF Hexachlorodibenzofuran PECDD Pentachlorodibenzo-p-dioxin TPHEXT Total petroleum hydrocarbons - extractable 

DDT Dichlorodiphenyltrichloroethane mg/kg Milligram per kilogram PECDF Pentachlorodibenzofuran TPHPRG Total petroleum hydrocarbons - purgeable 

ER-M Effects range-median for sediment NA Not applicable PEST Pesticide svoc Semivolatile organic compound 

HPAL Hunters Point ambient level (for soil) ND Nondetect PQL Practical quantitation limit voe Volatile organic compound 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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TABLE 4.3.14-2: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-2 SEDIMENT DATA(O TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Ratio of 
Maximum 

Detected to 
San San 

Ratio of Francisco Francisco -
Percent Maximum Bay Bay 

Analyte Number of Number of Detection HPAL ER-M Detected Sediment Sediment 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) to ER-M Ambient Ambient 

METAL Aluminum 2 2 100.00% NA NA NA NA NA 
METAL Antimony 2 1 50.00% 9.05 25 0.092 NA NA 
METAL Arsenic 2 2 100.00% 11.1 70 0.077143 15.3 0.35294118 
METAL Barium 2 2 100.00% 314.4 NA NA NA NA 
METAL Bervllium 2 1 50.00% 0.71 NA NA NA NA 
METAL Cadmium 2 1 50.00% 3.14 9.6 0.614583 0.33 17.8787879 
METAL Calcium 2 2 100.00% NA NA NA NA NA 
METAL Chromium 2 2 100.00% NA 370 0.135405 112 0.44732143 
METAL Cobalt 2 2 100.00% NA NA NA NA NA 
METAL Copper 2 2 100.00% 124.3 270 0.703704 68.1 2.79001468 
METAL Iron 2 2 100.00% 58000 NA NA NA NA 
METAL Lead 1 1 100.00% 8.99 218 0.254128 43.2 1.28240741 
METAL Maqnesium 2 2 100.00% NA NA NA NA NA 
METAL Manganese 2 2 100.00% 1431.2 NA NA NA NA 
METAL Mercury 2 1 50.00% 2.28 0.71 0.253521 0.43 0.41860465 
METAL Molybdenum 2 1 50.00% 2.68 NA NA NA NA 
METAL Nickel 2 2 100.00% NA 51.6 1.143411 112 0.52678571 
METAL Potassium 2 2 100.00% NA NA NA NA NA 
METAL Silver 2 1 50.00% 1.43 3.7 0.040541 0.58 0.25862069 
METAL Sodium 2 2 100.00% NA NA NA NA NA 
METAL Vanadium 2 2 100.00% 117.2 NA NA NA NA 
METAL Zinc 1 1 100.00% 109.9 410 0.243902 158 0.63291139 
PEST Estimated Total PCBs 14 14 100.00% NA NA NA NA NA 
PCB Aroclor-1260 2 1 50.00% NA NA NA NA NA 
PCB Total Aroclors 2 1 50.00% NA 0.18 0.505556 NA NA 

TPHEXT Diesel-ranqe organics 1 1 100.00% NA NA NA NA NA 
O&G Total Oil & Grease 1 1 100.00% NA NA NA NA NA 

PCTMST Percent Moisture 1 1 100.00% NA NA NA NA NA 
PCTMST Percent Solids 1 1 100.00% NA NA NA NA NA 

PH pH 1 1 100.00% NA NA NA NA NA 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceed HPALs or screening criteria. 

See Appendix G for full statistical analysis. 

Metal selection is based on samples from Oto 10 feet bgs. 

Ratio of Maximum Detects Detects 
Maximum Detected Greater Greater 
Detected Cone. than than 

PSC to PSC (mg/kg) HPAL (%) ER-M (%) 

NA NA 6530 NA NA. 
NA NA 2.3 0.00% 0.00% 
NA NA 5.4 0.00% 0.00% 
NA NA 24.2 0.00% NA 
NA NA 0.073 0.00% NA 

424 1.391509 5.9 100.00% 0.00% 
NA NA 113000 NA NA 
NA NA 50.1 NA 0.00% 
NA NA 7.8 NA NA 

1083.7 0.175325 190 50.00% 0.00% 
NA NA 24000 0.00% NA 

441.9 0.125368 55.4 100.00% 0.00% 
NA NA 10000 NA NA 
NA NA 585 0.00% NA 
NA NA 0.18 0.00% 0.00% 
NA NA 1.1 0.00% NA 

1941.4 0.03039 59 NA 50.00% 
NA NA 1250 NA NA 
NA NA 0.15 0.00% 0.00% 
NA NA 4160 NA NA 
NA NA 27.8 0.00% NA 

719.3 0.139024 100 0.00% 0.00% 
NA NA 0.522 NA NA 
NA NA 0.045 NA NA 
NA NA 0.091 NA 0.00% 
NA NA 21 NA NA 
NA NA 340 NA NA 
NA NA 10 NA NA 
NA NA 78.3 NA NA 
NA NA 8 NA NA 

The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs Below ground surface O&G Oil &grease 

Cone. Concentration PCB Polychlorinated biphenyl 

ER-M Effects range-median for sediment PEST Pesticide 

HPAL Hunters Point ambient level (for soil) PQL Practical quantitation limit 

mg/kg Milligram per kilogram PSC Protective soil concentration 

NA Not applicable TPHEXT Total petroleum hydrocarbons - extractable 

ND Nondetect 

Source: 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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Detects -
Greater than Non detects 

San Detects Greater than 
Francisco Greater Non detects Non detects San Francisco Non detects 

Bay Sedimen1 than PSC Greater than Greater than Bay Sediment Greater than 
Ambient(%) (%) HPAL (%) ER-M (%) Ambient(%) PSC (%) 

NA NA All Detected All Detected All Detected All Detected 
NA NA 0.00% 0.00% NA NA 

0.00% NA All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 
NA NA 0.00% NA NA NA 

100.00% 100.00% 0.00% 0.00% 100.00% 0.00% 
NA NA All Detected All Detected All Detected All Detected 

0.00% NA All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 

50.00% 0.00% All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 

100.00% 0.00% All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 

0.00% NA - 0.00% 0.00% 0.00% NA 
NA NA 0.00% NA NA NA 

0.00% 0.00% All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 

0.00% NA 0.00% 0.00% 0.00% NA 
NA NA All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 

0.00% 0.00% All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 
NA NA NA NA NA NA 
NA NA NA 0.00% NA NA 
NA NA All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 
NA NA All Detected All Detected All Detected All Detected 
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TABLE 4.3.14-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-3 SEDIMENT DATA(O TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

San 
Ratio of Francisco 

Percent Maximum Bay 
Analyte Number of Number of Detection HPAL ER-M Detected to Sediment 
Group Chemical Analyses Detections (%) (mg/kg) (mg/kg) ER-M Ambient 

METAL Aluminum 9 9 100.00% NA NA NA NA 
METAL Antimony 9 6 66.67% 9.05 25 1.56 NA 
METAL Arsenic 9 9 100.00% 11.1 70 0.18571429 15.3 
METAL Barium 9 9 100.00% 314.4 NA NA NA 
METAL Beryllium 9 7 77.78% 0.71 NA NA NA 
METAL Cadmium 9 8 88.89% 3.14 9.6 1.25 0.33 
METAL Calcium 9 9 100.00% NA NA NA NA 
METAL Chromium 9 9 100.00% NA 370 0.51351351 112 
METAL Cobalt 9 9 100.00% NA NA NA NA 
METAL Copper 6 6 100.00% 124.3 270 9.62962963 68.1 
METAL Iron 9 9 100.00% 58000 NA NA NA 
METAL Lead 6 6 100.00% 8.99 218 4.58715596 43.2 
METAL Maanesium 9 9 100.00% NA NA NA NA 
METAL Manganese 9 9 100.00% 1431.2 NA NA NA 
METAL Mercury 9 9 100.00% 2.28 0.71 13.8028169 0.43 
METAL Molybdenum 9 2 22.22% 2.68 NA NA NA 
METAL Nickel 9 9 100.00% NA 51.6 6.58914729 112 
METAL Potassium 9 8 88.89% NA NA NA NA 
METAL Selenium 9 1 11.11% 1.95 NA NA 0.64 
METAL Silver 9 8 88.89% 1.43 3.7 1.45945946 0.58 
METAL Sodium 9 9 100.00% NA NA NA NA 
METAL Vanadium 9 9 100.00% 117.2 NA NA NA 
METAL Zinc 6 6 100.00% 109.9 410 11.4634146 158 
voe Naphthalene 9 4 44.44% NA 2.1 0.16666667 0.0558 
svoc 2-Methvlnaphthalene 9 2 22.22% NA 0.67 0.41791045 0.0194 
svoc Acenaphthene 9 1 11.11% NA 0.5 0.28 0.0266 
svoc Anthracene 9 3 33.33% NA 1.1 0.13636364 0.088 
svoc Benzo a)anthracene 9 4 44.44% NA 1.6 0.14375 0.244 
svoc Benzo a)pvrene 9 3 33.33% NA 1.6 0.13125 0.412 
svoc Benzo b )fluoranthene 9 5 55.56% NA NA NA 0.371 
svoc Benzo k)fluoranthene 9 4 44.44% NA NA NA 0.258 
svoc Carbazole 9 1 11.11% NA NA NA NA 
svoc Chrvsene 9 4 44.44% NA 2.8 0.12142857 0.289 
svoc Fluoranthene 9 5 55.56% NA 5.1 0.1372549 0.514 
svoc lndeno 1,2,3-cd\ovrene 9 2 22.22% NA NA NA 0.382 
svoc Pentachlorophenol 9 1 11.11% NA NA NA NA 
svoc Phenanthrene 9 5 55.56% NA 1.5 0.46666667 0.237 
svoc Pyrene 9 5 55.56% NA 2.6 0.20384615 0.665 
svoc Total HMW PAH 9 5 55.56% NA 9.6 0.42395833 NA 
svoc Total LMW PAH 9 5 55.56% NA 3.16 1.18101266 NA 
svoc Total PAH 9 5 55.56% NA 44.792 0.16190391 NA 
PEST 4,4'-DDD 9 1 11.11% NA 0.02 0.8 NA 
PEST 4,4'-DDT 9 4 44.44% NA 0.007 11.1428571 NA 
PEST Estimated Total PCBs 28 28 100.00% NA NA NA NA 
PEST Total DDT 9 5 55.56% NA 0.0461 2.64642082 NA 
PCB Aroclor-1260 9 8 88.89% NA NA NA NA 
PCB Total Aroclor 9 8 88.89% NA 0.18 4.14444444 NA 

TPHEXT Diesel-Ranae Oraanics 2 2 100.00% NA NA NA NA 
TPHEXT Motor Oil-Ranae Oraanics 2 2 100.00% NA NA NA NA 
TPHPRG Gasoline-Ranae Oraanics 2 1 50.00% NA NA NA NA 
PCTMST Percent Moisture 11 11 100.00% NA NA NA NA 

Revised Parcel E RI Report 

Ratio of 
Maximum 

Detected to Ratio of 
San Francisco Maximum 
Bay Sediment Detected to 

Ambient PSC PSC 

NA NA NA 
NA NA NA 

0.8496732 NA NA 
NA NA NA 
NA NA NA 

36.36363636 4.24 2.83018868 
NA NA NA 

1.69642857 NA NA 
NA NA NA 

38.17914831 1083.7 2.39918797 
NA NA NA 

23.14814815 441.9 2.26295542 
NA NA NA 
NA NA NA 

22.79069767 NA NA 
NA NA NA 

3.03571429 1941.4 0.17513135 
NA NA NA 

1.71875 1.95 0.56410256 
9.31034483 NA NA 

NA NA NA 
NA NA NA 

29.74683544 719.3 6.5341304 
6.27240143 NA NA 
14.43298969 NA NA 
5.26315789 NA NA 
1.70454545 NA NA 
0.94262295 NA NA 
0.50970874 NA NA 
0.88948787 NA NA 
1.08527132 NA NA 

NA NA NA 
1.17647059 NA NA 
1.3618677 ·NA NA 

0.81151832 NA NA 
NA NA NA 

2.9535865 NA NA 
0.79699248 NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
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Detects 
Greater than 

San Nondetects 
Detects Detects Francisco Greater than 

Maximum Greater Greater Bay Nondetects Nondetects San Francisco Nondetects 
Detected than HPAL than ER-M Sediment Detects Greater Greater than Greater than Bay Sediment Greater than 

Cone. (mg/kg) (%) (%) Ambient(%) than PSC (%) HPAL (%) ER-M (%) Ambient(%) PSC (%) 

12000 NA NA NA NA All Detected All Detected All Detected All Detected 
39 50.00% 16.67% NA NA 0.00% 0.00% NA NA 
13 22.22% 0.00% 0.00% NA All Detected All Detected All Detected All Detected 

270 0.00% NA NA NA All Detected All Detected All Detected All Detected 
0.3 0.00% NA NA NA 0.00% NA NA NA 
.12 75.00% 37.50% 100.00% 75.00% 0.00% 0.00% 100.00% 0.00% 

110000 NA NA NA NA All Detected All Detected All Detected All Detected 
190 NA 0.00% 33.33% NA All Detected All Detected All Detected All Detected 
18 NA NA NA NA All Detected All Detected All Detected All Detected 

2600 83.33% 50.00% 83.33% 16.67% All Detected All Detected All Detected All Detected 
58000 0.00% NA NA NA All Detected All Detected All Detected All Detected 
1000 100.00% 66.67% 100.00% 16.67% All Detected All Detected All Detected All Detected 

32000 NA NA NA NA All Detected All Detected All Detected All Detected 
640 0.00% NA NA NA All Detected All Detected All Detected All Detected 
9.8 11.11% 33.33% 55.56% NA All Detected All Detected All Detected All Detected 
31 100.00% NA NA NA 0.00% NA NA NA 

340 NA 77.78% 66.67% 0.00% All Detected All Detected All Detected All Detected 
1800 NA NA NA NA NA NA NA NA 
1.1 0.00% NA 100.00% 0.00% 0.00% NA 0.00% 0.00% 
5.4 25.00% 12.50% 25.00% NA 0.00% 0.00% 0.00% NA 

12000 NA NA NA NA All Detected All Detected All Detected All Detected 
130 11.11% NA NA NA All Detected All Detected All Detected All Detected 

4700 100.00% 66.67% 83.33% 16.67% All Detected All Detected All Detected All Detected 
0.35 NA 0.00% 100.00% NA NA 0.00% 100.00% NA 
0.28 NA 0.00% 100.00% NA NA 0.00% 100.00% NA 
0.14 NA 0.00% 100.00% NA NA 0.00% 100.00% NA 
0.15 NA 0.00% 100.00% NA NA 0.00% 100.00% NA 
0.23 NA 0.00% 0.00% NA NA 0.00% 20.00% NA 
0.21 NA 0.00% 0.00% NA NA 0.00% 0.00% NA 
0.33 NA NA 0.00% NA NA NA 0.00% NA 
0.28 NA NA 25.00% NA NA NA 0.00% NA 
0.69 NA NA NA NA NA NA NA NA 
0.34 NA 0.00% 50.00% NA NA 0.00% 0.00% NA 
0.7 NA 0.00% 20.00% NA NA 0.00% 0.00% NA 

0.31 NA NA 0.00% NA NA NA 0.00% NA 
1.4 NA NA NA NA NA NA NA NA 
0.7 NA 0.00% 40.00% NA NA 0.00% 25.00% NA 

0.53 NA 0.00% 0.00% NA NA 0.00% 0.00% NA 
4.07 NA 0.00% NA NA NA 0.00% NA NA 
3.732 NA 20.00% NA NA NA 0.00% NA NA 
7.252 NA 0.00% NA NA NA 0.00% NA NA 

0.016 NA 0.00% NA NA NA 100.00% NA NA 
0.078 NA 100.00% NA NA NA 100.00% NA NA 
0.619 NA NA NA NA All Detected All Detected All Detected All Detected 
0.122 NA 80.00% NA NA NA 0.00% NA NA 

0.7 NA NA NA NA NA NA NA NA 

0.746 NA 62.50% NA NA NA 0.00% NA NA 

1400 NA NA NA NA All Detected All Detected All Detected All Detected 

2600 NA NA NA NA All Detected All Detected All Detected All Detected 

820 NA NA NA NA NA NA NA NA 
47 NA NA NA NA All Detected All Detected All Detected All Detected 
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TABLE 4.3.14-3: STATISTICAL ANALYSIS OF REDEVELOPMENT BLOCK EOS-3 SEDIMENT DATA (0 TO 10 FEET BGS) (CONTINUED) 
---·Revised-Remedial ·1nvestigationReport for Parcel E, Hunters Point Shipyard, San Francisco, California 

Notes: Data presented for all chemicals detected in at least one sample at concentrations that exceed HPALs or screening criteria. 

See Appendix G for full statistical analysis. 

Metal selection is based on samples from O to 1 O feet bgs. 

The HPAL for nickel is a sample-specific, regression analysis-based ambient level (Tetra Tech EM Inc. 1999). The HPALs, shown as a range, are calculated for each individual sample within the redevelopment block. 

bgs 

Cone. 

ER-M 

HMW 

HPAL 

LMW 

mg/kg 

NA 
ND 

PCB 

PEST 

POL 

PSC 

TPHEXT 

TPHPRG 

svoc 
voe 

Source: 

Below ground surface 

Concentration 

Effects range-median for sediment 

High-molecular-weight 

Hunters Point ambient level (for soil) 

Low-molecular-weight 

Milligram per kilogram 

Not applicable 

Nondetect 

Polychlorinated biphenyl 

Pesticide 

Practical quantitation limit 

Protective soil concentration 

Total petroleum hydrocarbons - extractable 

Total petroleum hydrocarbons - purgeable 

Semivolatile organic compound 

Volatile organic compound 

Tetra Tech EM Inc. 1999. "Draft Technical Memorandum, Nickel Screening and Implementation Plan, Hunters Point Shipyard, San Francisco, California." August 4. 
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5.0 SUMMARY OF HUMAN HEAL TH AND ECOLOGICAL RISK ASSESSMENTS 

This section summarizes the potential human health and ecological risks from exposure to 
· chemicals present in soil, groundwater, and sediment at Parcel E and identifies chemicals of 

concern (COC) for human and terrestrial ecological receptors. The nature and extent of 
chemicals in soil, groundwater, and sediment at Parcel Eis presented in Section 4.0. 

5.1 BASELINE HUMAN HEAL TH RISK ASSESSMENT 

The original HHRA for Parcel E was conducted in 1997 as part of the RI for Parcel E (PRC, 
LFR, and U&A 1997). Since the original RI was completed, additional data were collected at 
Parcel E during the SDGI and nonstandard data gaps investigation in 2002 (Tetra Tech 2004e, 
2005). As part of this Revised RI Report, the HHRA was updated to account for soil data 
collected during the data gaps investigations and to incorporate changes in regulatory guidance 
and toxicological criteria that have occurred since the original HHRA was prepared in 1997. In 
addition, the revised HHRA includes groundwater data collected through quarter 20 (October to 
December 2004) as part of the basewide groundwater monitoring program for HPS. Lastly, 
revisions were made to the HHRA based on HPS BCT agreements during 2003 and 2004. 
Appendix I details the HHRA methods and results. 

The revised HHRA was conducted with the following objectives: 

• Estimate potential human health risks associated with potential future land use 
scenanos 

• - Identify environmental media and chemicals that pose the primary health concerns 

• I ' ' 

• Identify environmental media and chemicals that are likely to pose little or no threat 
to human health 

• Provide a foundation for assessing the need for further response actions 

The HHRA calculated cancer risks and noncailcer hazards from ~xposure to COPCs in all 
affected environmental media for each pathway identified_ as potentially complete. Based on 
agreement with the BCT, as a conservative approach, all detected chemicals in soil and 
groundwater, except four essential human nutrients were evaluated as COPCs in the HHRA. 
That is, screening criteria were not used to identify COPCs for the HHRA. Thus, the HHRA 
characterizes cumulative, or total, risk from exposure to all detected chemicals in soil and 
groundwater, whether site-related or at ambient levels. The HHRA for soil also includes a 

_ characterization of incremental risk, which does not include risks from metals present at or 
below HP ALs. 

The following sections provide an overview of the exposure scenarios and pathways evaluated in 
the HHRA and summarize the risks to each receptor from exposure to soil and groundwater at 
Parcel E . 
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5.1.1 Exposure Scenarios and Pathways 

The Redevelopment Plan outlined the planned reuses for Parcel E (SFRA 1997). To help 
identify the areas of Parcel E associated with specific planned reuses, Parcel E was divided into 
redevelopment· blocks. Each redevelopment block was then assigned a redevelopment block 
number. Figure 5-1 shows the locations of each of the redevelopment blocks assigned to 
Parcel E, the associated redevelopment block number, and the specific planned reuse for each 
redevelopmentli block. According to the Redevelopment Plan, most of the planned reuse for 
Parcel E is in~ustrial and maritime/industrial (SFRA 1997). Other planned reuses of Parcel E 
include open space, research and development, and mixed use (SFRA 1997). The table below 
summarizes the planned reuses for each redevelopment block at Parcel E and the associated 
exposure scenatio evaluated in the HHRA for each planned reuse. 

I 

Redevel9pment Block Planned Reuse Associated Exposure Scenario 

EMl-1 Maritime/Industrial Industrial 

318/36 Industrial 

40 Industrial 

i 41 Industrial 

43 Industrial 

1 
44 Industrial 

EOS-1 · Open Space Recreational 

$os-2 Open Space 

EOS-3 Open Space 

EOS-4 Open Space 

E:OS-5 Open Space 

, 45 Research and Development Residential 

131A Mixed Use 

Based on the planned reuses for Parcel E, and the likelihood that excavation and trenching 
activities will be required to develop Parcel E for the planned reuses, the following receptors 
were selected for evaluation in the revised HHRA for Parcel E: 

• Resident (adult and child) 

• Ind1strialworker (adult) 
,. 

• Recreational user (adult and child) 
i/ 

• Construction worker (adult) 

Table 5-1 summarizes the exposure pathways identified as potentially complete and incomplete 
for each of the receptors listed above. Both direct exposure pathways (for example, ingestion) 
and indirect exposure pathways (for example, ingestion of homegrown produce) for soil and 

• 

• 

groundwater were identified as potentially complete (see Table 5-1). Exposure pathways • 
identified as potentially complete are quantitatively evaluated in the HHRA. Further information 
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regarding the exposure pathways for the HHRA, including sources of exposure and release 
mechanisms for contaminant sources is provided in the conceptual site model for the HHA 
(see Figure I-1 of Appendix I). ' 

For the purposes of this HHRA, each redevelopment block at Parcel E was divided into 0.5-acre 
exposure areas (approximately 150 feet by 150 feet) and 2,500-square foot exposure areas. The 
0.5-acre exposure area size was selected by the HPS BCT and the City as a reasonable estimate 
for a light industrial lot in the Bay area. The 2,500-square-foot exposure area was selected by 
the BCT as a reasonable estimate fora residential lot because it is a minimum residential lot size 
for a single-family home allowed by the San Francisco planning code (CCSF 1995). This 
HHRA refers to each 0.5-acre exposure area at Parcel E as an "industrial grid" and each 
2,500-square foot exposure area as a "residential grid." Additionally, each grid was assigned a 
unique identification number, referred to as the "grid number." These grid-based exposure areas 
were used in the HHRA to assess risks from exposure to soil. Plume-based exposure areas were 
used to assess risks from exposure to groundwater (see Section 5.1.1.2). 

For each exposure area, risks were evaluated for the specific planned reuse scenario associated 
with the redevelopment block. In addition to evaluating risks based on the planned reuse for 
each redevelopment block, the HHRA also evaluated risks for each redevelopment block to all 
potential receptors identified for Parcel E, regardless of the planned reuse for the redevelopment 
block. That is, areas planned for industrial (including construction worker) and recreational 
reuse were also evaluated for residential use, and areas planned for residential reuse were also 
evaluated for industrial (including construction worker) and recreational use. Hence, residential, 
jndustrial, recreational, and · construction .. worker exposures were evaluated for each 
redevelopment block, regardless of the specific planned reuse of the redevelopment block. 
Exposure pathways evaluated for each of these receptors are consistent with those indicated for 
quantitative evaluation in Table 5-1. 

These additional evaluations provide information on potential risks for all potential reuses for 
Parcel E, in the event that the redevelopment plan is revised prior to the Record of Decision 
(Navy 2004). An exception is the evaluation of residential exposure to groundwater in the B
aquifer from domestic use, as the B-aquifer is only evaluated for residential domestic use, and 
not all exposure scenarios. Appendix I contains the risk results for all exposure scenarios 
evaluated in the HHRA. The exposure pathways for soil and groundwater evaluated in the 
HHRA are described below; the HHRA .results presented in this section are limited to results 
associated with the planned reuse of Parcel E. 

5.1.1.1 Soil Exposure Pathways 

Risks from exposure to soil were evaluated for each grid for which sampling data were available 
and for the sampling locations that have not been subject to removal actions. Residential grids 
were used to assess residential exposures, while industrial grids were used to assess industrial, 
recreational, and construction worker exposures . 
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Risks from exposure to COPCs in soil were assessed for two depth intervals in the HHRA: 
surface soil (0 l!to 2 feet bgs) and subsurface soil (0 to 10 feet bgs). Industrial and residential 
receptors were!' evaluated for two soil scenarios, one for exposure to surface soil and one for 
exposure to sul>surface soil. The surface soil scenario assumes minimal development of the site 
occurs, and that the soil at the site is not disturbed beyond a depth of 2 feet. The subsurface soil 
scenario assm:n,es intrusive development of the site and extensive excavation of site soil, making 
deeper soils av:.ailable at the surface for contact. Excavation of deeper soils is not expected to 
occur beyond a depth of 10 feet, which is the typical depth that can be reached by construction 

· equipment. Ekposure to recreational receptors was assumed to be limited to the shallower, 
surface soil depth interval, based on the assumption that intrusive, site development activities are 
not expected in areas planned for open space reuse. Construction worker receptors were 
assumed to be exposed to the deeper, subsurface soil depth interval, based on the assumption that 
construction workers will be involved with intrusive, soil excavation activities. 

5.1.1.2 Groundwater Exposure Pathways 

I 
Risks from exposure to COPCs in groundwater were assessed for the A~ and B-aquifers. For the 
A-aquifer, the pnly complete exposure pathway for planned reuses at Parcel E is residential and 
industrial expdsure to groundwater from inhalation of volatile COPCs 'in the A-aquifer that 
migrate througli the subsurface to indoor air (vapor intrusion). Although not associated with the 
planned reusesi for Parcel E, construction worker exposure to groundwater in the A-aquifer may 
occur during trenching activities. Residential exposure to groundwater in the A-aquifer from 

• 

domestic use (~uch as ingestion) was not evaluated in the HHRA because the A-aquifer at HPS is • 
not considereq a potential source of drinking water (see Section 3.0). However, because 
groundwater i1:1 the B-aquifer is considered to be a low potential source of drinking water, 
residential exp9sure to groundwater was evaluated for the B-aquifer. 

I: 

Risks from exposure to groundwater in the A-aquifer from vapor intrusion (residential and 
industrial receptors) and from trenching activities (construction worker) were assessed for eight 
risk plume-ba~ed areas: IR-02, IR-03, IR-05, IR-08, IR-12, IR-39, Building 406, and 
Building 521 (see Figure 5-3). In addition, residential exposure to groundwater from domestic 
use was assessed for three plume-based exposure areas in the B-aquifer: IR-02, IR-03, and 
Building 406. : These plume-based exposure areas were delineated using both the most recent 
sample data inj:the RI data set and historical groundwater data for purposes of the HHRA; for this 
reason, these plumes are referred to the in the HHRA as risk plumes. The process used to 
delineate the risk plumes is summarized below. 

Based on agreements made with the BCT, the risk plumes were delineated based on historical 
groundwater qata and the most recent groundwater data in the RI data set, incorporating the 
12 most recenl sampling results in the RI data set (through December 2004) for each chemical at 
each well (seellAttachrnent 1-4 of Appendix I). Boundaries for the risk plumes were established 

!: 

by delineating analytical results for volatile chemicals from this data set to nondetectable 
concentrations. Chemical data used to delineate risk plumes in the A-aquifer was limited to data 
for volatile chemicals because vapor intrusion of volatile chemicals in the A-aquifer to indoor air 

I 

is the primary pathway of exposure for the A-aquifer. 

'ii 
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Construction worker exposure to the A-aquifer includes exposure to both volatile and nonvolatile 
chemicals. Although the risk plumes delineated in the A-aquifer were based on volatile 
chemicals, all detected chemicals (volatile and nonvolatile) within the delineated boundaries of 
the risk plume were included for evaluation of construction worker exposure. Chemical 
concentrations detected at some groundwater sampling locations at Parcel E were not associated 
with risk plumes; as a result, these nonplume-based locations were evaluated on a grid-basis, 
using the same grid system that was used in the HHRA to evaluate soil exposures as an efficient 
mechanism to locate each nonplume exposure area for the HHRA. 

Chemical plumes are not present in the B-aquifer at Parcel E; however, risk plume boundaries 
delineated for the A-aquifer were extrapolated vertically and applied to the B-aquifer as part of 
this HHRA. Since the delineated A-aquifer risk plumes represent worst-case scenarios of 
groundwater contamination, and since contaminant plumes have not been identified in the B
aquifer at Parcel E, the extrapolated boundaries of the B-aquifer are conservative and likely 
represent larger areas than present-day conditions warrant. Extrapolation of the boundaries of 
the A-aquifer risk plumes to the B-aquifer was based on meetings between with_ EPA, DTSC, 
and the Navy in 2003 and 2004. The extrapolated plume boundaries were used to represent 
exposure areas for the B-aquifer for the residential domestic use evaluation. Of the eight risk 
plumes delineated for the A-aquifer, boundaries for three of the risk plumes (IR-02, IR-03, and 
Building 406) were extrapolated to the B-aquifer. The boundaries for the remaining risk plumes 
in the A-aquifer were not extrapolated to the B-aquifer because the B-aquifer is not present in 
those risk plume areas. Similar to the approach used for the A-aquifer, chemical concentrations 
detected at groundwater sampling locations in the B-aquifer at Parcel E that fell outside of the 
extrapolated plume boundaries were evaluated as non-plume exposure areas, using the exposure 
area grids established for soil. · 

The risk plumes reflect a worst-case scenario of groundwater contamination because 
the methodology used to delineate risk plumes includes historical data over 10 years old. 
Figures 4-3 through 4-6 show the 2004 plume boundaries for metals, VOCs, pesticides, and 
PCBs and TPH. The lateral extent of 2004 plumes at Parcel E is smaller than the extent of the 
risk plumes evaluated in the HHRA; likewise, concentrations of volatile chemicals are less than 
the concentrations evaluated in the HHRA (see Section 4.1.2.3). 

5.1.2 Total and Incremental Risks for Soil Exposure 

Both total and incremental risks were evaluated for exposure to soil at Parcel E. For the total 
risk evaluation, all detected chemicals were included as COPCs regardless of concentration, 
except for the essential nutrients calcium, magnesium, potassium, and sodium. The total risk 
evaluation provides an estimate of the risks posed by all chemicals at Parcel E, including those 
present at concentrations at or below ambient levels. For the incremental risk evaluation, the 
above ~ssential nutrients and metals with maximum detected concentrations below HP ALs were 
excluded as COPCs. The incremental risk evaluation provides an estimate of risks posed by all 
chemicals at Parcel E, except those that do not exceed ambient levels. 
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No toxicity criteria are currently available for evaluating health risks from exposure to lead . 
Therefore, specific cancer risk or noncancer hazard results for lead were assessed by comparing 
exposure poinf•concentrations (EPC) for lead with (1) a RPS-specific risk-based concentration 
for lead (155 mg/kg) for residential and recreational receptors and (2) the EPA Region 9 
industrial preliminary remediation goal for lead (800 mg/kg) for industrial and construction 
worker receptors. 

5.1.3 Soil Risk Summary 

This section summarizes the results of the total and incremental risk evaluations for soil based on 
planned reuse. 

5.1.3.1 Total Risk Evaluation 

For the total risk evaluation, risks from residential and industrial exposure to COPCs in soil were 
assessed for both surface soil (0 to 2 feet bgs) and subsurface soil (0 to 10 feet bgs). The 
evaluation of recreational and construction worker exposures to CO PCs in soil were limited to 
surface and subsurface soil, respectively. Figures 5-2 and 5-3 summarize the total risk results for 
surface and subsurface soil, respectively, at each risk grid based on the planned reuse of the 
redevelopment 1blo~k associated with each grid. Figure 5-4 summarizes the total risk results for 
construction worker exposure to soil at each risk grid. Results for each grid are shown relative to 

• 

the cancer risk, threshold ·of IE-06, the highest segregated noncancer hazard index (HI) of 1.0, • 
and the HPS risk-based concentration for lead (155 mg/kg for residential and recreational 
receptors, and 800 mg/kg for industrial and construction worker receptors). Tables 5-2, 5-3, and 
5-4 present the:'.specific calculated total cancer risk and noncancer HI results for each grid. 

The risk results shown in the above-referenced figures and tables represent total risk; that is, all 
detected chemicals not considered to be essential human nutrients were included in the total risk 
evaluation. Risks were assessed for 141 grids in the industrial reuse areas, 103 grids in the 
residential reu~e areas, and 46 grids in the open space reuse areas. Results of the, total risk 
evaluation showed that of these grids, 134 grids in• the industrial reuse areas, 99 grids in the 
residential reu~e areas, and 44 grids in the open space reuse areas exceeded the cancer risk 
threshold of II;:-06 or the noncancer threshold HI of 1.0. For the construction worker exposure 
scenario, risks were assessed for 227 grids; 207 of these grids exceeded the cancer risk threshold 
of lE-06 or the. noncancer threshold HI of 1.0. · 

Tables 5-5, 5-6, and 5-7 present a risk characterization analysis for each grid for which the total 
cancer risk or segregated noncancer HI exceeds thresholds. For each of these grids, the tables 
identify the cpcs (that is, the chemicals for which the chemical-specific cancer risk exceeds 
IE-06 or the highest segregated HI exceeds 1.0) and show the percent contribution of the COCs 
to the calculate,d total risks and hazards for each exposure pathway evaluated. 

The following !chemicals are identified as COCs in at least one grid based on planned reuse and • 
results of the t0tal risk evaluation for soil. 
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Exposure Chemicals of Concern in Surface Soil Chemicals of Concern in Subsurface Soil 
Scenario (0 to 2 feet bgs), Total Risk (0 to 10 feet bgs), Total Risk 

Industrial" Aroclor-1254 Benzo(b )fluoranthene , 1,2,4-Trimethylbenzene Benzo( a )a nth racene 
Aroclor-1260 Benzo(k)fluoranthene 1,3,5-Trimethylbenzene Benzo(a)pyrene 

Arsenic Dibenzo( a, h )anthracene Aldrin Benzo(b )fluoranthene 
Benzo( a )anthracene lndeno(1,2,3-cd)pyrene Aroclor-1248 Benzo(k)fluoranthene 

Benzo(a)pyrene Lead Aroclor-1254 Dibenzo(a,h)anthracene 
Naphthalene Aroclor-1260 I ndeno( 1,2 ,3-cd)pyrene 

Arsenic Lead 
Benzene Naphthalene 

Recreational" 1,2,3,4,6,7,8-HPCDD Benzo(k)fluoranthene Not applicable 
1,2,3,7,8-PECDD Chrysene 
2,3,4,7,8-PECDF Dibenzo(a,h)anthracene 

Aroclor-1254 Dieldrin 
Aroclor-1260 lndeno(1,2,3-cd)pyrene 

Arsenic Lead 
Recreational" Benzo(a)anthracene PCB-105 Not Applicable 

Benzo( a )pyrene PCB-118 
Benzo(b )fluoranthene PCB-187 -

PCB-206 
Residential" Antimony Dieldrin Antimony Dieldrin 

Aroclor-1260 lndeno(1,2,3-cd)pyrene Aroclor-1254 lndeno( 1,2,3-cd)pyrene 
Arsenic Iron Aroclor-1260 Iron 

Benzo(a)anthracene Lead Arsenic Lead 
Benzo( a )pyrene Manganese - Benzo(a)anthracene Manganese 

Benzo(b )fluoranthene Mercury Benzo(a)pyrene Mercury 
Benzo(k)fluoranthene Nickel Benzo(b )fluoranthene Nickel 

Bis(2-Ethylhexyl)phthalate Pentachlorophenol Benzo(k)fluoranthene Pentachlorophenol 
Dibenzo(a,h)anthracene Thallium Bis(2-Ethylhexyl)phthalate Silver 

Cadmium Vanadium Cadmium Thallium 
Copper Zinc Copper Vanadium 

Dibenzo( a,h )anthracene Zinc 
Construction" Not applicable 1,2,3, 7,8-PECDD Benzo(b )fluoranthene 

2,3,4,7,8-PECDD Benzo(k)fluoranthene 
1,2,4-Trichlorobenzene Copper 
1,2,4-Trimethylbenzene Dibenzo(a,h)anthracene, 

' 1,3,5-Trimethylbenzene lndeno( 1,2,3-cd)pyrene 
2,3,4,6, 7,8-HXCDF Iron 

Aldrin Lead 
Antimony Manganese 

Aroclor-1248 Mercury 
Aroclor-1254 Naphthalene 
Aroclor-1260 Nickel 

Arsenic n-Nitroso-di-n-propylamine 
Benzene Vanadium 

Benzo( a )a nth racene 
Benzo(a)pyrene 

Notes: 

a COCs identified for this exposure scenario are based on the planned reuse for Parcel E. 

b The construction worker exposure scenario is not associated with a specific planned reuse for Parcel E. Based on 
agreement with "the BCT, evaluation of construction worker exposure to soil was based on subsurface soil from Oto 10 
feet bgs; this depth range includes surface soil (0,to 2 feet bgs) exposure. · 

HPCDD Heptachlorodibenzo-p-dioxin 

HXCDF Hexachlorodibenzofuran 

PECDD Pentachlorodibenzo-p-dioxin 

Of these chemicals, the following most frequently occur as COCs for each exposure scenario for 
the total risk evaluation: 
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• For industrial exposure (industrial and maritime industrial reuse areas), arsenic and • 
P Aijs (primarily benzo[ a ]pyrene) were the most frequently occurring COCs. Arsenic 

5.1.3.2 

wasiia COC in 93 percent of the grids evaluated, and the PAH benzo(a)pyrene was a 
COC in 33 percent the grids evaluated. 

• For residential exposure (mixed-use and research and development reuse areas), 
metals (arsenic, iron, manganese, nickel, and vanadium) were identified as COCs in 
most of the grids evaluated. Arsenic was identified as a COC in 73 percent of the 
grids evaluated, iron in 93 percent, manganese in 63 percent, nickel in 86 percent, and 
vanadium in 58 percent. 

• For recreational exposure (open space reuse areas), arsenic, benzo(a)pyrene, lead, and 
Aroclor-1260 were COCs in over 40 percent of the grids evaluated. 

• For construction worker exposure (evaluated parcel-wide), arsenic was identified as a 
COC in 93 percent of the grids evaluated. Lead, P AHs, and PCBs were also 
identified as COCs in approximately 10 to 15 percent of the grids evaluated. 

Incremental Risk Evaluation 

For the incremental risk evaluation, risks from residential and industrial exposure to COPCs in 
soil were assessed for both surface soil (0 to 2 feet bgs) and subsurface soil (0 to 10 feet bgs). 
The evaluatioli

1 

of recreational and construction worker exposures to CO PCs in soil was limited • 
to surface and ~ubsurface soil, respectively. Figures 5-5 and 5-6 summarize the incremental risk 
results for surface and subsurface soil, respectively,• at each grid based on the planned reuse of 
the redevelop~ent block associated with each grid. Figure 5-7 summarizes the incremental risk 
results for construction worker exposure to soil at each grid. Tables 5-8, 5-9, and 5-10 list the 
incremental cancer risk and noncancer HI results calculated for each grid . 

. The risk results shown in the above-referenced figures and tables represent incremental risk; that 
is, all detected chemicals except essential human nutrients and metals below HP ALs were 
included in thJ risk evaluation. Risks were assessed for 141 grids in the industrial reuse areas, 
103 grids in th~ residential reuse areas, and 46 grids in the open space reuse areas. Results of the 
incremental riJk evaluation showed that of these grids, 71 grids in the i~dustrial reuse areas, 
53 grids in the' residential reuse areas, and 37 grids in the open space reuse areas exceeded the 
cancer risk threshold of IE-06 or the noncancer threshold HI of 1.0. For the construction worker 
exposure scenJrio, risks were assessed for 227 grids; of these grids, 108 exceeded the cancer risk 
threshold of IE-06 or the noncancer threshold HI of 1.0. Compared to the total risk evaluation 
for soil, under1,the incremental risk evaluation, there is on average a 43 percent reduction in the 
number of exposure areas at Parcel E that exceed the cancer risk threshold of 1 E-06 or the 
noncancer thr~shold HI of 1.0 (based on highest segregated HI) for the planned reuses of 
Parcel E. 
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Tables 5-11, 5-12, and 5-13 present a risk characterization analysis for those grids for which the 
total cancer risk or segregated noncancer HI exceeded thresholds. For each of these grids, the 
tables identify the COCs and present their contribution to the calculated incremental risks and 
hazards for each potentially complete exposure pathway. 

The following chemicals were identified as COCs in at least one grid based on planned reuse and 
results of the incremental risk evaluation for soil. 

Exposure Chemicals of Concern in Surface Soil Chemicals of Concern in Subsurface Soil 
Scenario (0 to 2 feet bgs), Incremental Risk (0 to 10 feet bgs), Incremental Risk 

Industrial" Aroclor-1254 f!enzo(b )fluoranthene 1,2,4-Trimethylbenzene Benzo(a)anthracene 
Aroclor-1260 Benzo(k)fluoranthene 1,3,5-Trimethylbenzene Benzo( a )pyrene 

Arsenic Dib,enzo(a,h)anthracene Aldrin Benzo(b )fluoranthene 
Benzo( a )a nth racene lndeno(1,2,3-cd)pyrene Aroclor-1248 Benzo(k)fluoranthene 

Benzo( a )pyrene Lead Aroclor-1254 Dibenzo(a,h)anthracene 
Naphthalene Aroclor-1260 Lead 

Arsenic Naphthalene 
Benzene 

Recreational• 1,2,3,4,6,7,8-HPCDD Chrysene Not applicable 
1,2,3, 7,8-PECDD Dibenzo(a,h)anthracene 
2,3,4,7,8-PECDF Dieldrin 

Aroclor-1254 lndeno(1,2,3-cd)pyrene 
Aroclor-1260 Lead 

Arsenic PCB-105 
Benzo(a)anthracene PCB-118 

Benzo(a)pyrene PCB-187 
Benzo(b)fluoranthene . PCB-206 
Benzo(k)flubranthene 

Residential• Antimony Copper Antimony Dibenzo(a,h)anthracene 
Aroclor-1260 Dieldrin Aroclor-1254 Dieldrin 

Arsenic lndeno(1,2,3-cd)pyrene Aroclor-1260 lndeno( 1,2,3-cd)pyrene 
Benzo(a)anthracene Iron Arsenic Iron 

Benzo(a)pyrene Lead Benzo( a )a nth racene Lead 
Benzo(b )fluoranthene Manganese Benzo( a )pyrene Manganese 
Benzo(k)fluoranthene Mercury Benzo(k)fluoranthene Mercury 

Bis(2-Ethylhexyl)phthalate Pentachlorophenol Bis(2-Ethylhexyl)phthalate Pentachlorophenol 
Dibenzo(a,h)anthracene Thallium Cadmium Silver 

Cadmium Vanadium Copper Thalliµm 
Zinc Vanadium 

Zinc 

Constructionb Not applicable 1,2,3, 7,8-PECDD Benzo( a )pyrene 
2,3,4, 7,8-PECDD Benzo(b )fluoranthene 

1,2,4-Trichlorobenzene Benzo(k)fluoranthene 
1,2,4-Trimethylbenzene Copper 
1,3,5-Trimethylbenzene Dibenzo(a,h)anthracene 

2,3,4,6, 7,8-HXCDF lndeno( 1,2 ,3-cd )pyrene 
Aldrin Iron 

Antimony Lead 
Aroclor-1248 Manganese 
Aroclor-1254 Mercury 
Aroclor-1260 Naphthalene 

Arsenic Nickel 
Benzene n-Nitrosodi-n-propylamine 

Benzo( a )a nth racene Vanadium 

Notes: 

a COCs identified for this exposure scenario are based on the planned reuse for Parcel E. 

b The construction worker exposure scenario is not associated with a specific planned reuse for Parcel E. Based on 
discussion with the BCT, evaluation of construction worker exposure to soil was based ori subsurface soil from Oto 10 
feet bgs; this depth range includes surface soil (Oto 2 feet bgs) exposure . 

Of these chemicals, the following most frequently occur as COCs for each exposure scenario for 
the incremental risk evaluation: 
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5.1.4 

• For industrial exposure (industrial and maritime industrial reuse areas), arsenic and 
P AHs (primarily benzo[ a ]pyrene) occur as COCs in approximately 33 percent of the 
grids evaluated. 

• For residential exposure (mixed-use and research and development reuse areas), 
arsepic is a COC in 15 percent of the grids evaluated and manganese is a COC in 29 
percent of the grids evaluated. 

• For recreational exposure (open space reuse areas), arsenic, lead, and benzo(a)pyrene, 
were COCs in over 30 percent of the grids evaluated. 

• For construction worker exposure (evaluated parcel-wide), arsenic was identified as a 
COC in 40 percent of the grids evaluated. Lead, P AHs, and PCBs were also 
identified as COCs in approximately 10 to 15 percent of the grids evaluated. 

Groundwater Risk Summary 

• 

Risks from exposure to COPCs in groundwater were assessed for the A- and B-aquifers. 
Figure 5-8 summarizes the risk results for industrial and residential exposure to the A-aquifer 
from vapor intrusion for each of the identified risk plumes and nonplume exposure, based on the 
planned reuse. for each redevelopment block. Figure 5-9 summarizes the risk results for 
residential domestic use of groundwater in the B-aquifer. Figure 5-10 summarizes the risk 
results for construction worker exposure to groundwater in the A-aquifer. Results in these • 
figures are shown relative to the cancer risk threshold of IE-06 and highest segregated noncancer 
HI of 1.0. . 

Tables · 5-14 and 5-15 present a risk characterization analysis for those exposure areas in the 
A-aquifer. for which the cancer risk exceeded IE-06 or the highest segregated HI exceeded 1.0 
for the exposure scenarios associated with planned reuse and the construction worker scenario, 
respectively. These tables identify the groundwater COCs associated with each Parcel E risk 
plume and the:.percent contribution of each COC to the total cancer risk and HI calculated for 
each plume. Exposure a:reas in the A-aquifer not associated with risk plumes with COCs are 
shown in Tables 5-14 and 5-15. The following chemicals were identified as COCs in 
groundwater iri the A-aquifer based on planned reuse. 

Exposure Scenario 

Industrial" 

Recreational" 

·· Residential" 

Revised Parcel E RI Report 

Chemicals of Concern in A-Aquifer Groundwater 

1,1-DCA 
1,2-DCE (total) 

1,4-DCB 
Benzene 

Bromodichloromethane 
Carbon tetrachloride 

Chloroform 

1,1-DCA 
1,4-DCB 
Benzene 

Chloroform 

5-10 

Not applicable 

lsopropylbenzene 
Naphthalene 

PCE 
TCE 

Vinyl chloride 
Xylene (total) 

lsopropylbenzene 
Naphthalene 

PCE 
TCE 
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Exposure Scenario 

Constructionb 

Notes: 

Chemicals of Concern in A-Aquifer Groundwater 

1,2-DCE (total) 
1,4-DCB 
Arsenic 
Benzene 

Benzo( a )a nth racene 
Benzo( a )pyrene 

Benzo(b )fluoranthene 

Chloroform 
Chrysene 

lndeno(1,2,3-cd)pyrene 
Naphthalene 

Pentachlorophenol 
TCE 

Vinyl chloride 

a COCs identified for this exposure scenario are based on the planned reuse for Parcel E. 
b The construction worker exposure scenario is not associated with a specific planned reuse for Parcel E. 

Table 5-16 shows the risk results from exposure to groundwater in the B-aquifor. The risk 
results shown in Table 5-16 are limited to those exposure areas for which the cancer risk 
exceeded lE-06 or the noncancer HI exceeded 1.0. Risk results for groundwater in the 
B-aquifer, which was evaluated for residential exposure from domestic use, are based on each 
exposure area evaluated, regardless of planned reuse. The following chemicals were identified 
as COCs in groundwater in the B-aquifer based on planned reuse. 

5.2 

Exposure Scenario 

Residential 

Chemicals of Concern in 8-Aquifer Groundwater 

1,4-DCB 
Arsenic 

Manganese 
Thallium 

PCE 
TCE 

Vinyl Chloride 

BASELINE ECOLOGICAL RISK ASSESSMENT 

This section summarizes the results of the BERA of ecological receptors exposed to soil in the 
open space at Parcel E. The complete BERA is provided in Appendix J of this Revised RI 
Report. ERAs are intended to fulfill the following three basic tasks under'CERCLA: 

1. Document whether actual or potential ecological risks exist at a site 

2. Identify chemicals at a site that pose an unacceptable ecological risk 

3. Generate data to be used to evaluate cleanup options, if necessary 

All three of these tasks have been accomplished' in part by previously completed investigations at 
Parcel E. Appendix J summarizes work completed to date and provides a refinement of the 
conclusions reached in the 1997 ERA (Tetra Tech, LFR, and U&A 1997), the Draft Final 
Validation Study Report (Tetra Tech and LFR 2000a), and the PSC Technical Memorandum 
(Tetra Tech and LFR 2000b ). Soil samples collected since the 2000 Parcel E Validation Study 
were evaluated using methods consistent with the previous investigations. 

I 
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5.2.1 Overview of the Ecological Risk Assessment Process at Parcel E 

The EPA separ~tes the ERA process into the following eight steps (EPA 1997): 

• Step 1: 

• Step 2: 

• Step 3: 

• Step 4: 

• Step 5: 

• Stel? 6: 

• Step 7: 

• Step 8: 

Screening-level problem formulation and evaluation of ecological effects 

Screening-level preliminary exposure estimate and risk calculation 

Baseline risk assessment problem formulation 

Study design and data quality objectives 

Field verification of sampling design 

Site investigation and analysis of exposure and effects 

Risk characterization 

Risk management 

• 

This BERA w1:1s initiated before the current 8-step framework guidance by EPA was released; 
however, the ~ssential elements of the current guidance are represented. Elements of the 
screening-leve,: ecological risk assessment (SLERA) and problem formulation (Steps 1, 2, and 3) • 
are summariz~d in Sections 5.2.2 (Ecological Setting), 5.2.3 (Data Evaluated), and 5.2.4 
(Conceptual Stte Model and Risk Questions). The results of the Step 3a risk refinement are 
described in S~ction 5.2.5 (Chemicals of Potential Ecological Concern). Steps 4, 5, and 6, which 
were completetl in 2000, are summarized in Section 5.2.6 (Update of the Validation Study and 
Calculation of Additional Protective Soil Concentrations). Section 5.2.7 summarizes the results 
of the evaluation of risk to birds and mammals based on the RI data set, and Section 5.2.8 
presents the re,~ults of the risk characterization. Section 5.2.9 presents the conclusions of the 
BERA. Step 8, risk management, will occur in cooperation with the regulatory agencies at a 
later date. 

5.2.2 ',F co logical Setting 

Parcel E is characterized by patches of ruderal vegetation, industrial areas, and landscaped areas, 
as described in Section 3.7 of the Revised RI Report. This BERA addresses only areas that are 
unpaved and *ot occupied by buildings. The unpaved open space evaluated in this BERA 
includes terrestrial areas designated as Redevelopment Blocks EOS-1, EOS-2, and EOS-3 on 
Figure 5-11. 1 

The terrestrial area of Parcel Eis a relatively simple habitat dominated by a variety of weedy and 
ornamental pl~t species. Plants, the primary. producers in these ecosystems, provide leafy 
vegetation, se~ds, and fruits for the primary consumers. The most common observed primary • 
consumer wasi!an omnivorous mammal, the house mouse, and a typical herbivorous ins_ect at the 
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site is the grasshopper. Granivores, such as mourning doves (Zenaida macroura), house finches 
(Carpodacus mexicanus), and sparrows, feed on plant seeds. Terrestrial invertebrates, such as 
insects and earthworms, are consumed by a variety of birds, including the mockingbird (Mimus 
polyglottos), meadowlark (Sturnella neglecta), loggerhead shrike (Lanius ludovicianus), and 
American kestrel. Top predators include the red-tailed hawk (Buteo Jamaicensis) and red fox 
(Vulpes vulpes). 

5.2.3 Data Evaluated 

All chemicals detected in soil samples from open space areas (Redevelopment Blocks EOS-1; 
EOS-2, and EOS-3) in Parcel E were screened to identify chemicals of potential ecological 
concern (COPEC). Inorganic and organic chemicals were screened against toxicity benchmarks 
for selected re_ceptors, as recommended by EPA (1997). Due to poor habitat quality, plants and 
terrestrial invertebrates were eliminated as receptors of concern during previous phases of this 
investigation (PRC 1994a, 1996a, 1996b; Tetra Tech, LFR, and U&A 1997; Tetra Tech and LFR 
2000a, 2000b ). This ris¼: assessment focused on terrestrial birds and mammals as ecological 
receptors of concern. 

The open space designated as Redevelopment Blocks EOS-1, EOS-2, and EOS-3 was considered 
a single exposure unit in this BERA. Most of the area is unpaved; however, limited paved areas 
were included for geographic continuity. This land is planned for future recreational use as open 
space . 

The site-specific data set used in this BERA included laboratory 1analysis of surface soil samples 
for metals, VOCs, SVOCs, pesticides, PCBs, TPH, and dioxins and furans. Soil samples 
collected from Oto 3 feet bgs were evaluated as a single exposure unit. 

All samples collected from 0 to 3 feet bgs from areas that are now within the boundary of 
Parcel E open space are included, regardless of when they were collected. Samples collected 
from the Parcel E shoreline, which represents the area below the high tide line, were excluded. 
Samples from areas that are now considered Parcel E-2 also were excluded. Any samples from 
areas that were excavated prior to December 2004 as part of a removal action also were removed 
from the data set. The combined data set used in this BERA included nearly 300 surface soil 
samples ( collected between 0 and 3 feet bgs ), although the sample size varied by type of analysis 
(see Appendix J, Table J-1). 

5.2.4 Conceptual Site Model and Risk Questions 

During previous investigations, plants and terrestrial invertebrates were evaluated as assessment 
endpoints. The poor quality and fragmentation of the habitat was acknowledged by the 
regulatory agencies during review of previous reports on Parcel E (see Appendix A of the Draft 
Final Validation Study [Tetra Tech and LFR 2000a]), and it was agreed that this BERA would 
consider risk to birds and mammals only. 
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The CSM for this BERA contains few complete exposure pathways, thus it is relatively 
straightforward (see Figure 5-12). Carnivorous terrestrial birds and omnivorous small mammals 
were assumed to be exposed to chemicals in surface soil and food items at Parcel E, based on 
surveys perfotjned during previous phases of the RI (Tetra Tech and LFR 2000a, 2000b ). 
Neither ingestibn of surface water, dermal exposure, nor inhalation was considered significant at 
Parcel E. 

The risk question at Parcel E is equally straight forward: Do chemicals in soil or food items at 
Parcel E pose 9 risk to the continued health and well-being of populations of carnivorous birds 
or omnivorous .small mammals that forage there? Components of this overall question included 
the evaluation of effects on survival, growth, and reproduction of key species. The metrics used 
to answer the nsk question were detected concentrations of COPECs in soil and PSCs. 

The open space in Parcel E provides foraging habitat for a variety of birds and mammals with 
broad habitat f:equirements and a high tolerance for human disturbance. Results .of previous 
investigations 9f Parcel E indicated the house mouse is a fairly common permanent resident and 
the red-tailed hawk and American kestrel are frequent visitors (Tetra Tech and LFR 2000a). 
Therefore, thes6 three species were selected as representative or surrogate species for this BERA. 
Carnivorous bii"ds, represented by the kestrel and the red-tailed hawk, spend only a portion of 
their time foraging at Parcel E, which provides low-quality habitat for these wide-ranging 
species. Smallimammals, in contrast, were assumed to forage exclusively at Parcel E. 

• 

The specific a~sessment endpoints are sufficient rates of survival, growth, and reproduction to • 
sustain populations of species representing the trophic guilds listed below. . 

• Carnivorous bird (represented by the American kestrel) 

• Raptors (represented by the red-tailed hawk) 

• Omnivorous mammals (represented by t4e house mouse) 

5.2.5 Chemicals of Potential Ecological Concern 

The inorganicii chemicals for which both the toxicity screening value and the HP AL were 
exceeded, as iell as inorganic chemicals for which no screening values were available, were 
evaluated furt~er in this BERA (see Appendix J, Table J-4). The following chemicals were 
retained as COPECs in the ERA for birds and mammals: 

• Antimony 

• Arsenic 

• Barium 

• Chiiomium 
7' 
1: 

• Copper 

Revised Parcel ~ RI Report 

• Lead 

• Molybdenum 

• Nickel 

• Zinc 
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Organic chemicals were largely eliminated as COPECs during the 1997 ERA and Parcel E 
Validation Study (Tetra Tech, LFR, and U&A 1997; Tetra Tech and LFR 2000a, 2000b). In this 
BERA, organic chemicals were considered COPECs if the EPC exceeded the EPCs reported in 
the 1997 RI Report by at least 10 percent. Concentrations of chemicals for which the current 
EPCs were within 10 percent of the previously evaluated EPCs were considered unchanged since 
the 1997 RI, so no update was required. As a result, the following organic COPECs were 
reevaluated in this BERA (see Appendix J, Table J-4): 

• Toluene • PCBs (as total Aroclors) 

• TCE • Total DDTs 

• Xylene 

5.2.6 Update of the Validation Study and Calculation of Additional 
Protective Soil Concentrations 

This section expands on the formulation presented in the Parcel E Validation Study (Tetra Tech 
and LFR 2000a) and incorporates comments received from the regulatory agencies and natural 
resource trustees on the Validation Study. The purpose of the Parcel E Validation Study was to 
refine the Phase 1 ERA for birds and mammals by using site-specific bioaccumulation factors in 
the food chain model. 

Subsequent to the findings of the Validation Study that birds and mammals may be at risk from 
several metals in soil at Parcel E, the Navy and the regulatory agencies agreed to calculate site
specific PSCs that represent metals concentration in soil that, if met, would reduce the risk to 
acceptable levels. In 2000, PSCs were calculated for cadmiu~, copper (for birds only), lead, 
nickel, selenium, and zinc using the results for collocated soil and. tissue samples collected from 
Parcel E during the Validation Study (Tetra Tech and LFR 2000b). 

Since the PSCs were derived, additional soil samples were collected, removal actions were 
completed, and the boundaries of Parcel E were changed (see Appendix A of this Revised RI 
Report). The· conclusions of the 1997 ERA and the Validation Study are considered valid for the 
area that was evaluated at that time, and the PSCs that were derived are applicable to all of 
Parcel E. As a result, it is not necessary to reevaluate the conclusions of the 1997 ERA or the 
Validation Study. However, the Navy was concerned that chemicals eliminated as COPECs 
during the Validation Study may be elevated above risk-based concentrations in the new data set 
due to the spatial heterogeneity of soil concentrations. To address this issue, the new data set 
was evaluated for consistency with the previous data set to identify any additional chemicals that 
should be included in the ERA. 

Based on the comparison of pre-2000 data with all data, PSCs were calculated for the following 
chemicals: molybdenum, toluene, TCE, xylene, total DDTs, and total Aroclors. New PSCs were• 
calculated for copper (for mammals only), molybdenum, toluene, TCE, xylene, total DDTs, and 
total Aroclors because none were provided in the PSC Tecµnical Memorandum (Tetra Tech and 
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LFR 2000b ). PSCs for lead in mammals were recalculated because new mammalian toxicity • 
reference values (TRV) for lead became available after the original PSCs were developed. Risk 
estimates for mammals based on both the previous TRV (adjusted for bioavailability) and the 
new TRV (not adjusted for bioavailability) are provided in Appendix J, Section J5.4. 

5.2.7 Evaluation of Risk to Birds and Mammals 

Of the inorganic chemicals carried forward from the Phase 1 ERA and the Validation Study, or 
added during this update only copper and lead were shown to pose unacceptable risk to birds or 
mammals under the site-specific conditions at Parcel E assessed in this ERA. EPCs for cadmium 
and selenium at Parcel·E were less than HPALs; EPCs for nickel and zinc exceeded HPALS but 
were less than the PSCs for birds and mammals. Table 5-17 lists the EPCs and hazard quotients 
(HQ) calculated for each of the representative recepto~s for selected chemicals. 

The identification of risk posed by lead is problematical b,ecause the result depends on which 
TRV and bioayailability assumption is used. The original TRV was coupled with an estimate 
that lead in soil at Parcel E is 10 percent as bioavailable as lead acetate was in the laboratory 
study from wh~ch the low TRV was derived. As a result, HQs less than 1.0 were calculated for 
both birds and mammals. The revised TRV required by the regulatory agencies, with an 
assumption of ·100 percent bioavailability, resulted in an HQ of2.67 for the house mouse (adult) 
and 1.19 for the kestrel. 

The only organic chemicals that were retained as COPECs were PCBs (total Aroclors and total 
DDTs). Both

1

:total Aroclors and total DDTs were eliminated as COPECs during the Phase 1 
ERA and Valiaation Study. However, the EPCs for total Aroclors and total DDTs in the RI soil 
data set were ~ubstantially greater than the concentrations reported in earlier reports, so these ,, 

chemicals were reevaluated in the ERA. The HQs for total Aroclors ranged from 1.29 to 2.16. , . 

The HQs for DDTs were all less than 1.0. , 

Results of the: risk evaluation indicated carnivorous birds (such as the American kestrel) and 
small omnivorous mammals (such as the house mouse) may be at risk from ingested doses of 
copper, lead, ahd PCBs at Parcel E. Both lead and copper occur at concentrations well above the 

• I • 

HP ALs, and both of these metals are known to cause adverse effects to vertebrates when 
ingested. Ho\\:iever, the magnitude of the HQ (all less than 2.7) and the low quality of the habitat 
at Parcel E svggests that risk is not immediate or severe. Because the low TRV s, which 
represent a lovyest observable adverse effect level, were used to derive the PSCs, an HQ greater 
than 1.0 does iiot indicate immediate unacceptable risk. Nevertheless, any HQ greater than 1.0 is 
generally interpreted as indicating some risk. 

5.2.8 ilRisk Characterization 

The open area:i.in Parcel E is best characterized as marginal, ruderal habitat of limited ecological 

• 

significance. This description is corroborated by the California Department of Fish and Game's • 
comments on fhe Parcel E Validation Study, which stated, "The onshore habitat at Parcel Eis of 
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moderate quality and isolated from good wildlife habitat. Consequently, this site is not 
considered a high priority for terrestrial receptors by DFG" (Tetra Tech and LFR 2000a; 
Appendix E). The Navy agrees with this general evaluation of Parcel E. The principal concern 
at Parcel E is that chemicals in soil will be transported to the more ecologically sensitive and 
valuable offshore area (Parcel F). · The migration of chemicals to the Bay is being concurrently 
addressed under a separate investigation, the results of which are presented in Appendix G of this 
Revised RI Report. 

The only resident small mammal documented at Parcel E is the house mouse, which is not 
normally considered to warrant government protection. A 200-trap night effort yielded several 
house mice but no deer mice, the native small mammal that was the original focus of the Phase 1 
ERA. The house mouse was shown to be at risk from ingested doses of copper, lead, and PCBs, 
with HQs ranging from 1.29 (PCBs) to 2.67 (lead). These values do not indicate significant, 
immediate risk to mammals. 

The house mouse is of iiiterest primarily as a potent.ial conduit of chemicals to the red-tailed 
hawk. Dose estimates for the red-tailed hawk, based on a diet of house mouse, were below risk
based concentrations for all chemicals. High-quality habitat with intact vegetation and limited 
human dis.turbance is available to the red-tailed hawk in the nearby hills, west of HPS. Although 
individual red-tailed hawks have been observed at Parcel E, the parcel does not represent a 
significant foraging ground for the population. No risk to the hawk was suggested by any of the 
data collected at Parcel E . 

· The American kestrel is widely distributed in open habitats throughout the entire state of 
California and throughout the United States. It is of interest in the risk assessment because it 
consunies a variety of large insect and small vertebrate prey, which may contain chemicals 
accumulated from soil at Parcel E. The kestrel may be at risk from lead (HQ = 1.19) and PCBs 
(HQ = 2.16) ingested in soil and food items. Although any HQ greater than 1.0 is interpreted as 
indicating potential risk, the values calculated for the kestrel do not raise significant concerns 
about the overall health of kestrel populations in the area. 

5.2.9 Summary and Conclusions of the Ecological Risk Assessment 

The open space of Parcel E that was investigated in this ERA is slated for future use as a 
recreational area for the human population of the greater Bay area. The land immediately 
adjacent to the open space is designated industrial, maritime/industrial, or mixed use. The most 
likely use of the adjacent area is as a business park. The physical disturbances that typically 
occur in such an urban park setting are expected to limit the attractiveness of the open space to 
all but the most tolerant wildlife species, such as the house mouse and kestrel. 

Results of the risk evaluation indicated carnivorous birds (such as the American kestrel) and 
small omnivorous mammals (such as the house mouse) may be at risk from ingested doses of 
copper, lead, and PCBs at Parcel E. Lead occurs at concentrations well above the HP ALs, and is 
known to cause adverse effects to vertebrates when ingested. However, the magnitude of the HQ 
(all less than 2.7) and the low quality of the habitat at Parcel E suggests that risk is not immediate 
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or severe. Any HQ greater than 1.0 is generally interpreted as indicating some risk in a SLERA . 
In a BERA, however, more realistic assessment is appropriate. Because the low TRVs, which 
represent a lowest observable adverse effect level, were used to derive the PSCs, an HQ greater 
than 1.0 does npt indicate immediate unacceptable risk. 

In summary, np significant unacceptable risk to ecological receptors was indicated at Parcel E. 
The maximum:HQs based on PSCs derived using the low TRV were 2.16 (for kestrels exposed 
to PCBs in soil) and 2.67 for the house mouse ( exposed to lead in soil). Because the house 
mouse is not considered to warrant protection as a species, and no other small mammals were 
trapped at the site, this level of risk is acceptable. The low HQ for the kestrel does not indicate 
population-level risk of a magnitude that warrants remediation. 

5.3 ~ESUL TS OF THE PARCEL E SHORELINE HUMAN HEAL TH RISK ASSESSMENT 
AND SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 

C 

This section shmmarizes the potential human health and ecological risks from exposure to 
chemicals pres~nt in sediments along the shoreline at Parcel E and identifies COCs for human 
health and environmental receptors. Potential risk from exposure to chemicals present in 

I 

sediment was ;evaluated for the entire shoreline area at HPS, including the shoreline area 
associated with Parcel E. The risk assessments for sediment are being conducted as part of the 
Parcel F ( offshore area) RI/FS activities and are drawn from for use in this Revised Parcel E RI 
Report. 

A complete de~cription of the methods used in performing the HHRA are provided in the Final 
Hunters Point !iShipyard Parcel F Validation Study (Battelle, BBL, and Neptune & Company 
2005), and Attachment 1 of this Revised RI Report contains tables from the Parcel F Validation 
Study summarizing the HHRA results. Appendix G presents the detailed results of the SLERA, 
which was performed as part of the Parcels E and E-2 Shoreline Characterization Technical 
Memorandum. 

5.3.1 Risk to Human Health Along the Parcel E Shoreline 

This section presents the results of the human health evaluation of the Parcel E shoreline 
sediments. T~e HHRA was performed according to standard EPA risk assessment guidance 
(EPA 1989, 1992). 

Current and reasonably anticipated future human exposure to COPCs associated with the 
shoreline along Parcel E was estimated. It was assumed that the primary exposure pathway 
would be through the consumption of shellfish, and that individuals harvesting shellfish would 
be directly exposed to sediments via direct contact and incidental ingestion. For the purposes of 
the human health risk assessment, the entire shoreline was considered as one exposure unit. 
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Risks to humans were calculated using sediment data from the Parcel E and E-2 shoreline at 
. HPS. EPCs were developed to model exposures under both a reasonable maximum exposure 
(RME) and a central tendency exposure (CTE) scenarios. The RME relies on conservative 
exposure factors to estimate the RMEs anticipated for a site, whereas the CTE describes a more 
typical or average exposure to an individual. The EPCs for direct contact for both the RME and 
CTE were defined as the 95 percentile upper confidence limit of the surface sediments collected 
along the Parcels E and E-2 shoreline. 

Using the EPCs for each media (sediment and shellfish tissue) and the parameters described 
above, doses associated with each scenario were calculated usi~g the standard risk equations 
presented below. 

Sediment Exposures 

D ( /k d ) 
(CsedxJRsedxFJxEFxED)+(Cs~dxSAxAFxDAFxFixEFxED) (

5 
l) 

ose mg g - ay = · · -
BWxAT 

Consumption of Shellfish 

where: 

Dose = 

C = 

IR = 

EF = 

ED = 

FI = 

SA = 

AF = 

DAF, = 

BW = 

AT = 

. C. xJR. xEFxEDxFJ Dose( mg I kg - day) = hssue t,ssue . 
BWxAT 

(5-2) 

Rate of chemical intake across the body (milligrams per kilogram per day 
[mg/kg-day]) 

Chemical concentration in contaminated media or EPC (mg/kg) 

Contact or ingestion rate (milligrams per day) 

Exposure frequency ( days/year) 

Exposure duration (years) 

Fraction ingestion (unitless) 

Skin surface area exposed (square centimeters per day) 

Skin adherence factor (milligrams per square centimeter) 

Dermal absorption factor (unitless) 

Body weight (kilogram) 

A v_eraging time (days) 
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Attachment 1 (see Table 1) summarizes the specific exposure factors used to derive the dose 
calculated for each exposure scenario. With the exception of the shellfish ingestion rate, the 
exposure pararri.eters used were the same as those used to estimate risk for the Parcel F sediments 
in the Parcel F Validation Study (Battelle, BBL, and Neptune & Company 2005). 

The doses deriyed in this manner for each scenario were then summed to estimate a lifetime 
average daily dose and average daily dose for each constituent by sampling area based on the 
adult and child RME and CTE exposure scenarios, respectively. 

A summary of the individual risk and hazard values calculated for all chemicals evaluated within 
each exposure ~cenario is presented in Attachment 1 (see Tables 2 and 3). Total cumulative risks 
and the risk di:i.vers for each scenario are summarized in Attachment· 1 (see Tables 4 and 5). 
Cancer risks dbrived in this assessment can be compared with EPA's risk management range 
(that is, lE-06 to lE-04) for health protectiveness at Superfund sites. Based on this range, EPA 
typically considers 1 E-06 as the "point of departure" for taking action at Superfund sites 
(EPA 1989). 

Risks associated with direct contact to sediment were relatively low. For the RME scenario, 
PCBs were the only chemical with a risk greater than lE-06. For the CTE scenario, all risks ,, 

were below 1~-06 and hazards were below 1. For the shellfish ingestion pathway, the primary 
risk drivers ass9ciated with Parcels E and E-2 shoreline sediments were arsenic, chromium, total 

• 

PCBs, and dioxins. Risks for these chemicals exceeded 1 E-06 for both RME and CTE scenarios. • 
Risks for arsenic and dioxins were similar to those for reference areas, but risks for chromium 
and total PCB

1

s associated with site sediments were higher than those for reference areas 
(Battelle, BBL, and Neptune & Company 2005). For noncancer risks, total PCBs were the 
primary c6ntrioutor. 

Based on this 
1

:evaluation, chromium and total PCBs appear to be the primary COCs for the 
evaluation of human health along the Parcel E shoreline. 

5.3.2 Risk to Ecological Receptors Along the Parcel E Shoreline 

The Navy conducted a SLERA to determine if chemicals detected along the shoreline pose an 
ecological risk' to those receptors exposed to the narrow intertidal zone of Parcels E and E-2 
(see Appendix 1G). For the purposes of the SLERA, the habitat along the entire shoreline was 
considered as ~me exposure unit. In addition, the shoreline was not divided into Parcels E and 
E-2 because it would reduce sample sizes below what is practicable for assessing risk. 

Sediment samples were analyzed for metals, VOCs, SVOCs, pesticides, PCBs, TPH, dioxins and 
furans, and or~anotins. All chemicals detected in sediment samples from the shoreline were 
screened to identify COPECs. A toxicity-based approach was used to identify site-related· 
chemicals that::may pose risks to sensitive ecological receptors, including benthic invertebrates, 
birds, and mammals. 

II 
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This section summarizes the characterization of risk posed to benthic invertebrates, birds, and 
mammals from surface and subsurfac'e sediments. Concentrations of chemicals in sediment were 
compared with effects ranges to assess potential risk to benthic invertebrates. · Food-chain 
models were used to assess the exposure of birds and mammals to ingested chemicals. Ingested 
doses were estimated for three birds (willet, surf scoter, and red tailed-hawk) and one mammal 
(house mouse). Details of the values used in the dose equation and the assumptions of t~e 
exposure assessment are provided in Appendix G, Shoreline Technical Memorandum. 

Risk to Benthic Invertebrates 

The characterization of risk posed to benthic invertebrates from surface and subsurface sediment 
is summarized below. 

Surface Sediment: All detected inorganic and organic chemicals in sediment were evaluated in 
the toxicological screen by evaluating the HQ (ratio of exposure point concentrations in surface 
sediment to effects range-median [ER-M] values). Chemicals with HQs greater than 1.0 were 
considered COPECs for benthic invertebrates. Table G-6 in Appendix G, Shoreline Technical 
Memorandum, presents the HQs. 

HQs ranged from 1.30 for zinc to 3.19 for nickel for benthic invertebrates. No ER-M value is 
available for molybdenum, so it was considered a COPEC by default. The HQ for cadmium was 
less than 1.0; therefore, it was eliminated as a COPEC for benthic invertebrates . 

Exposure concentrations for 4,4'-dichlorodiphenyldichloroethane · (DDD), 4,4'-dichloro
diphenyldichloroethene (DDE), 4,4'-DDT, total DDTs, and PCBs exceeded their respective 
ER-M values; therefore, they were retained as primary COPECs for benthic invertebrates. 
HQs for these COPECs r$lged from 1.19 (DDE) to 356.67 (total PCBs) (see Table G-6 in 
Appendix G, Shoreline Technical Memorandum). 

Subsurface Sediment: Risk to benthic invertebrates from subsurface sediment was evaluated 
exactly as described above for surface sediment. Chemicals with HQs greater than. 1.0 were 
considered COPECs for benthic invertebrates. Table G-7 in Appendix G; Shoreline Technical 
Memorandum) presents HQs based on the ratio of exposure point concentrations in subsurface 
sed~ment to ER-M values. HQs ranged from 1.12 for antimony to 65.46 for copper. 

Exposure concentrations for 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, total DDTs, dieldrin, endrin, and 
PCBs exceeded their respective ER-M values; therefore, they were retained as primary COPECs 
for benthic invertebrates. HQs for these COPECs ranged from 2.9 (DDD) to 1,500 (total PCBs). 

In summary, copper, lead, zinc, and PCBs were measured at concentrations that pose a potential 
risk ·to betithic invertebrates in surface and subsurface sediment from the Parcels E and E-2 
shoreline. For all of these metals, exposure point concentrations are higher in the subsurface 
samples. Several HQs for pesticides in sediment indicated potential risk, especially DDT and 
dieldrin in the subsurface samples. . 
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Risk to Birds . 

Based on life history and foraging habits, daily doses were estimated for the surf scoter, willet, 
and red-tailed hawk feeding along the Parcels E and E-2 shoreline. Site-specific daily dose 
estimates were;:compared with high and low TRVs to evaluate the potential adverse biological 
effects on each receptor (see Table 4 in Appendix G). Based on this comparison, the risk tq 
representative receptors was characterized; this comparison was performed m a manner 
consistent with EPA's HQ methodology (EPA 1998), as presented below. 

where: 

HQ = 
Dose = 

TRV = 

HQ= Dose= (mg/ kg-day) 
TRV (mg/ kg-day) 

Hazard quotient (unitless) 

(5-3) 

Chemical-, receptor-, and site-specific daily dose estimate (mg/kg-day) 

Chemical- and receptor-specific toxicity reference value (mg/kg-day) 

A receptor is considered to exhibit potential significant risk if the HQ is greater than 1 using the 
high TRV. Ini contrast, a receptor is considered to exhibit only a potential risk if the HQ is 
greater than 1 using the low TRV. 

Significant risk to birds was indicated only for the willet exposed to total PCBs. Results of the 
food-chain modeling indicated no significant risk to either the surf scoter or the red-tailed hawk. 
Other chemicals for which potential risk to birds is suggested include cadmium, copper, lead, 
mercury, PCBi, total DDTs, and dieldrin. 

Risk to Mammals 

Risk to mamm;ils was evaluated in the same way as risk to birds described above. Bas.ed on life 
history and foraging habits, daily dose estimates were calculated for the omnivorous house 
mouse feeding along the Parcels E and E-2 shoreline. HQs were calculated using the high and 
low TRVs. Doses for aluminum, antimony, molybdenum, and PCBs indicated significant risk to 
the mouse from both surface and subsurface sediment. Doses based on surface samples also 
exceeded the high TRV for cadmium and vanadium. Subsurface doses exceeded the high TRV 
for copper and zinc (see Table 5 of Appendix G). A complete set of HQs is provided in 
Table G-18 of Appendix G). 

The greatest significant risk (high TRV HQ) was indicated for PCBs ingested by the house 
mouse. A complete discussion of the chemicals posing risk and the chemicals that pose no 
significant risk to the house mouse is presented in Appendix G. 

• 

• 

Based on the results of the SLERA, risk to invertebrates, birds, and mammals along the shoreline 
should be evaluated further in an FS to determine the appropriate remedial alternative for the • 
intertidal sediments along the entire Parcels E and E-2 shoreline. 

,, 
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2008-01-09 V-\Hunters_Point\PrOjeCts\Parcel_EIParel_E_RI\Eco Receptors_Parcel E.mxd TIEMI.SF Kevn Ernst 

Location Map 

Parcel E Reuse Areas and Redevelopment Blocks 

Industrial 

Maritime-Industrial 

Mixed Use 

Open Space 

Research and Development 

E::2:J Area Evaluated in Baseline Ecological 
Risk Assessment (20.83 acres) 

8 Building 

Parcel E Boundary 

--+- Rail line 

- Road 

Land Use/land Cover {Acreages Listed for Parcel E 
Ecologlcal Risk Area Only) 
D Beach/Intertidal 

D Dirt Road/Bare Dirt No Vegetation (1.92 acres) 

- Gravel/Broken Asphalt and Vegetation (2.01 acres) 

D Paved (0.72 acre) 

- Riprap (0.99 acre) 

D Ruderal (16.18 acres) 

~-+---t--KI D 'Netlands 

c:JOther HPS Parcels 

Non-Navy Property 

Notes: 
The habitats shown are based on observations 
during a site visit on June 7, 2005 

IR-52, the railroad right-of-way, is not shown in its entirety 
in order to better display more detailed information for the 
remainder of Parcel E. 

HPS Hunters Point Shipyard 

450 0 450 

Scale in Feet 

[ 11;] TETRA TECH EM INC . 

Hunters Point Shipyard, San Francisco, California 
U.S. Department of the Navy, BRAC PMO West, San Diego, California 
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Chemicals in Soil 
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physiological effects to 
the American ke trel 
(Falco sparverius) 

AJRPATHWAY 

GROUNDWATER PATHWAY 

SURFACE WATER PATHWAY 

Measurement 
Endpoint(s) Reproductive or 

physiological effects to 
lhe house mouse (Mus 
musculus) 

• 
3° Consumers 

Birds 
Sufficient Rates ofSurv1val , 
Growth, and Reproduction to 
Sustain Raptor Populations 

Typical 10 the Area 

Mammals 

Reproductive or 
physiological effects to 
the Red-Tailed llawk 
(Buteo jamaice11sis) 

DIRECT CONTACT/SOIL INGESTION PATHWAY 

FOOD INGESTION PATHWAY Hunters Point Shipyard, San Francisco, California 
Department of the Navy, BRAC PMO West, San Diego, Cal~om1a 

INCOMPLETE OR MINOR PATHWAY 

0 ASSESSMENT ENDPOINTS 

FIGURE 5-12 

CONCEPTUAL SITE MODEL 
FOR OPEN SPACE IN PARCEL E 
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• • TABLE 5-1: POTENTIALLY COMPLETE EXPOSURE PATHWAYS FOR THE REVISED BASELINE HUMAN HEAL TH RISK ASSESSMENT 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Inhalation Inhalation 
(outdoor Home- (outdoor Inhalation Home-

Exposure particulates grown particulates (vapor grown 
Scenario Grid Size In estion Dermal andVOCs Produce In estion Dermal andVOCs intrusion Produce In estion Dermal 

Residential 2,500 ft2 • • • • • • • •• • 
Industrial 0.5 acre • • • • • • •• 

Recreational 0.5 acre • • • 
Construction 0.5 acre • • • • 
Notes: 

Inhalation Inhalation 
(vapor ( construction 

intrusion trench 

• 

• 
-; 

• 

a Complete exposure pathway, but not evaluated in the HHRA. The Navy will complete a focused soil gas survey to address this pathway before the feasibility study is finalized for Parcel E, as necessary. 
b Addressed in Uncertainty Analysis (see Section 19.0 of Appendix ~ 

Not quantitatively evaluated in HHRA 
• Quantitatively evaluated in HHRA 
bgs Below ground surface 
tt2 Square foot 
HHRA Human health risk assessment 
voe Volatile organic compound 

Revised Parcel E RI Report Page 1 of 1 

Inhalation 
(house-

In estion Dermal hold use 

• .b • 

BAl.5106.0005.0007 



• TABLE 5-2: TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SURFACE SOIL (0 TO 2 FEET BGS} 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment, Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 
318/36 IND AP27 1E-07 <1 <1 
318/36 IND AR27 4E-06 <1 <1 
318/36 IND AR28 1E-05 <1 <1 
318/36 IND AS27 4E-06 <1 <1 
318/36 IND AS28 2E-05 <1 <1 
318/36 IND AS29 3E-05 <1 <1 
318/36 IND AT27 1E-05 <1 . <1 
318/36 IND AT28 1E-05 <1 <1 
318/36 IND AT29 3E-04 <1 <1 
318/36 IND AU28 2E-05 <1 <1 
318/36 IND AU29 2E-04 <1 <1 
318/36 IND AU30 SE-08 <1 <1 
318/36 IND AU31 6E-06 <1 <1 
318/36 IND AV29 1E-04 <1 <1 
318/36 IND AV30 SE-06 <1 <1 

40 IND AW31 ·3E-os <1 <1 
40 IND AX33 1E-05 <1 <1 
40 IND AY33 1E-07 <1 <1 
40 IND AZ33 2E-05 <1 <1 
40 IND AZ34 2E-05 <1 <1 
40 IND 8A33 2E-05 <1 <1 

• 41 IND 8A29 2E-05 <1 <1 
41 IND 8A30 1E-05 <1 <1 
41 IND 8A31 SE-06 <1 <1 
41 IND 8A32 7E-06 <1 <1 
41 IND 8829 2E-05 <1 <1 
41 IND 8830 SE-05 <1 <1 
41 IND 8831 1E-05 <1 <1 
43 IND AN30 2E-05 <1 <1 
43 IND AO28 SE-08 <1 <1 
43 IND AO29 4E-06 <1 <1 
43 IND AO30 2E-05 <1 <1 
43 IND AO31 2E-05 <1 <1 
43 IND 'AP29 2E-04 <1 <1 
43 IND AP30 2E-05 <1 <1 
43 IND AP31 2E-05 <1 <1 
43 IND AQ30 3E-05 <1 <1 
43 IND AQ32 2E-06 <1 <1 
43 IND AR29 7E-06 <1 <1 
43 IND AR30 1E-05 <1 <1 
43 IND AR31 3E-05 <1 <1 
43 IND AR32 1E-05 <1 <1 
43 IND AR33 2E-05 <1 ·<1 
43 IND AS30 3E-05 <1 <1 
43 IND AS31 2E-05 <1 <1 
43 IND AS32 3E-05 <1 <1 
43 IND AS33 7E-06 <1 <1 
43 IND AS34 2E-05 <1 <1 
43 IND AT30 1E-05 <1 <1 
43 IND AT31 1E-05 <1 <1 

• 43 IND AT32 3E-05 <1 <1 
43 IND AT33 3E-05 <1 <1 
~3 lt::IQ 8I3~ jl;-QZ <j <j 
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TABLE 5-2: ToT+L RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED • REUSE, SURFAC~ SOIL (0 TO 2 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated· HI 

43 IND AU32 2E-05 <1 <1 
43 IND AU33 1E-05 <1 <1 
43 IND AU34 2E-05 <1 <1 
43 IND AV32 1E-05 <1 <1 
43 IND AV33 7E-05 <1 <1 
43 IND AV34 2E-05 <1 <1 
43 IND AW33 2E-05 <1 <1 
43 IND AW34 3E-05 <1 <1 
44 IND AL32 2E-05 <1 <1 
44 IND AM31 9E-06 <1 <1 
44 IND AM32 2E-05 <1 <1 
44 IND AM33 2E-05 <1 <1 
44 IND AM34 3E-05 <1 <1 
44 IND AM35 SE-05 <1 <1 
44 IND AN31 1E-05 <1 <1 
44 IND AN32 2E-05 <1 <1 
44 IND AN33 3E-05 <1 <1 
44 IND AO35 SE-06 <1 <1 
44 IND AP34 1E-05 <1 <1 
44 IND AP35 1E-06 <1 <1 
44 IND AP36 1E-06 <1 <1 
44 IND AP37 3E-05 <1 <1 • 44 IND AQ33 SE-06 <1 <1 
44 IND AQ35 1E-05 <1 <1 
44 IND AQ36 3E-05 <1 <1 
44 IND AQ37 1E-07 <1 <1 
44 IND AR34 1E-05 <1 <1 
44 IND AR35 2E-06 <1 <1 
44 IND AR36 1E-05 <1 <1 
44 IND AR37 SE-06 <1 <1. 
44 IND AS36 SE-06 <1 <1 
44 IND AU35 SE-06 <1 <1 
44 IND AU36 5E-06 <1 <1 
44 IND AV36 3E-05 <1 <1 
44 IND AW35 1E-07 <1 <1 
44 IND AW36 2E-05 <1 <1 
44 IND AX35 1E-05 <1 <1 
44 IND AY35 3E-05 <1 <1 
45 RD 032075 2E-07 1E+01 SE+00 
45 RD 033077 SE-05 1E+01 7E+00 
45 RD 034074 2E-07 9E+00 5E+00 
45 RD 035079 4E-04 5E+00 2E+00 
45 RD 036074 1E-07 1E+01 3E+00 
45 RD 037076 5E-05 7E+00 4E+00 
45 RD 038074 3E-07 1E+01 5E+00 
45 RD 038079 6E-04 3E+01 2E+01 
45 RD 039081 <1 <1 
45 RD 040073 3E-07 1E+01 6E+00 
45 RD 040074 4E-05 5E+00 2E+00 
45 RD 040075 1E-04 8E+00 5E+00 
45 RD 040082 2E-04 3E+00 <1 • 45 RD 041082 2E-04 6E+00 <1 
15 BQ Q12QZJ 2E·D~ :1E+Q:1 3E+0D 

]t 
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• TABLE 5-2: TOTAL RISK-SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SURFACE SOIL (0 TO 2 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

45 RD 042081 4E-04 1E+01 SE+00 
45 RD 042082 2E-04 2E+01 SE+00 
45 RD 043081 SE-04 1E+01 7E+00 
45 RD 043082 2E-07 1E+01 SE+00 
45 RD 044073 2E-04 7E+00 2E+00 
45 RD 044079 4E-04 1E+01 4E+00 
45 RD 044080 6E-05 7E+00 3E+00 
45 RD 044081 3E-07 1E+01 SE+00 
45 RD 045073 3E-05 3E+00 <1 
45 RD 045074 7E-05 1E+01 3E+00 
45 RD 045075 SE-05 7E+00 3E+00 
45 RD 045078 2E-07 8E+00 . SE+00 
45 RD 045080 3E-05 1E+01 6E+00 
45 RD 046072 2E-04 1E+01 3E+00 
45 RD 046074 SE-05 2E+01 1E+01 
45 RD 046076 1E-04 1E+01 3E+00 
45 RD 046077 9E-05 9E+00 4E+00 
45 RD 046079 SE-05 8E+00 2E+00 
45 \ RD 046080 3E-07 1E+01 SE+00 
45 RD 046082 3E-04 5E+01 3E+01 
45 RD 047076 9E-05 6E+00 2E+00 • 45 RD 047077 2E-04 6E+00 2E+00 
45 RD 047086 SE-05 5E+00 <1 
45 RD 047089 1E-04 9E+00 2E+00 
45 RD 047092 2E-07 7E+00 4E+00 
45 RD 048072 7E-05 1E+01 8E+00 
45 RD 048076 7E-09 <1 <1 
45 RD 048080 2E-04 8E+01 7E+01 
45 RD 049079 2E-04 1E+01 4E+00 
45 RD 049085 2E-07 9E+00 SE+00 
45 RD 049088 3E-07 9E+00 6E+00 
45 RD 049091 1E-04 8E+00 3E+00 
45 RD 050071 2E-07 9E+00 4E+00 
45 RD 050077 3E-04 7E+00 2E+00 
45 RD 050083 3E-08 7E+00 3E+00 
45 RD 050086 1E-04 6E+00 2E+00 
45 RD 050088 3E-07 9E+00 6E+00 
45 RD 052071 4E-07 1E+01 9E+00 
45 RD 052075 3E-05 1E+01 6E+oo· 
45 RD 052082 5E-07 9E+00 4E+00 
45 RD 052085 1E-07 6E+00 2E+00 
45 RD 053080 2E-04 5E+00 2E+00 
45 RD 053081 2E-07 1E+01 4E+00 
45 RD 053082 2E-07 6E+00 2E+00 
45 RD 053083 SE-05 7E+00 2E+00 

I 45 RD 053085 6E-05 7E+00 <1 
45 RD 054071 8E-08 7E+00 2E+00 
45 RD 054074 1E-04 5E+00 <1 
45 RD 054075 1E-04 5E+00 2E+00 
45 RD 054077 SE-05 9E+00 4E+00 

• 45 RD 054079 4E-05 9E+00 4E+00 
45 RD 054081 4E-05 8E+00 3E+00 
15 BQ Q55QZJ · JE-QZ 1 E+Q1 6E+00 
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TABLE 5-2: TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED • ,, 

REUSE, SURFACE SOIL (0 TO 2 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

45 RD 059078 3E-07 9E+00 3E+00 
EMl-1 Ml AZ35 5E-06 <1 <1 
EMl-1 Ml BA34 3E-05 <1 <1 
EMl-1 Ml BA35 3E-06 <1 <1 
EMl-1 Ml 8B32 2E-05 <1 <1 
EMl-1 Ml B833 3E-05 <1 <1 
EMl-1 Ml 8B34 3E-05 <1 <1 
EMl-1 Ml 8B35 7E-06 <1 <1 
EMl-1 Ml BC32 7E-06 <1 <1 
EMl-1 Ml BC33 1E-05 <1 <1 
EMl-1 Ml BC34 4E-06 <1 <1 
EMl-1 Ml BC35 3E-08 <1 <1 
EMl-1 Ml BO31 2E-08 <1 <1 
EMl-1 Ml BO32 3E-05 <1 <1 
EMl-1 Ml BO33 6E-05 <1 <1 
EMl-1 Ml BO34 2E-05 <1 <1 
EMl-1 Ml- BE30 1E-05 <1 <1 
EMl-1 - Ml BE31 3E-05 <1 <1 
EMl-1 Ml BE32 2E-05 <1 <1 
EMl-1 Ml BE33 2E-05 <1 <1 
EMl-1 Ml BE34 5E-05 3E+00 3E+00 
EMl-1 Ml BF31 1E-04 <1 <1 • EMl-1 Ml BF32 2E-05 <1 <1 
EMl-1 Ml BF33 1E-05 <1 <1 
EMl-1 Ml BF34 2E-05 <1 <1 
EMl-1 Ml BG32 6E-06 <1 <1 
EMl-1 Ml BG33 2E-05 <1 <1 
EMl-1 Ml BG34 2E-05 <1 <1 
EMl-1 Ml BH33 6E-06 <1 <1 
EMl-1 Ml BH34 4E-06 <1 <1 
EMl-1 Ml BI32 2E-05 <1 <1 
EMl-1 · Ml BI34 2E-04 <1 <1 
EMl-1 Ml BJ33 3E-05 <1 <1 
EOS-1 OS AL35 3E-05 <1 <1 
EOS-1 OS AL36. 1E-04 3E+00 <1 
EOS-1 OS AL37 2E-05 <1 <1 '-· 
EOS-1 OS AM36 1E-04 1E+01 1E+01 
EOS-1 OS AM37 1E-04 5E+00 3E+00 
EOS-1 OS AM38 6E-05 2E+00 <1 
EOS-1 OS AN36 2E-09 <1 <1 
EOS-1 OS AN37 4E-05 2E+00 2E+00 
EOS-1 OS AN38 1E-04 4E+00 3E+00 
EOS-1 OS AN39 3E-05 <1 <1 
EOS-1 OS A037 1E-05 <1 <1 
EOS-1 OS A039 3E-05 <1 <1 
EOS-1 OS AP38 2E-05 <1 <1 
EOS-1 OS AQ39 2E-07 <1 <1 
EOS-1 OS AQ40 3E-05 <1 <1 
EOS-1 OS AR39 1E-05 <1 <1 
EOS-1 OS AR40 2E-04 1E+01 1E+01 
EOS-1 OS AS38 2E-04 <1 <1 • EOS~1 OS AT38 3E-05 <1 <1 
EQS-j QS 8IJ9· 3E-05 <j <j 
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• TABLE 5-2: TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SURFACE SOIL (0 TO 2 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

EOS-1 OS AU37 9E-03 2E+03 2E+03 
EOS-1 OS AV37 SE-03 9E+02 9E+02 
EOS-1 OS AW37 2E-05 <1 <1 
EOS-2 OS AX36 2E-04 2E+00 <1 
EOS-2 OS AX37 3E-05 <1 <1 
EOS-2 OS AY36 1E-04 <1 <1 
EOS-2 OS AY37 7E-05 4E+00 3E+00 
EOS-2 OS AZ36 3E-04 3E+00 <1 
EOS-2 OS AZ37 7E-05 <1 <1 
EOS-2 OS 8A36 1E-03 5E+00 3E+00 
EOS-2 OS 8A37 4E-06 <1 <1 
EOS-2 OS 8836 3E-05 <1 <1 
EOS-3 OS 8C36 2E-05 <1 <1 
EOS-3 OS 8D35 2E-05 <1 <1 
EOS-3 OS 8E35 3E-05 <1 <1 
EOS-3 OS 8E36 1E-05 <1 <1 
EOS-3 OS 8F35 9E-06 <1 <1 
EOS-3 OS 8F36 2E-04 <1 <1 
EOS-3 OS 8G35 2E-05 <1 <1 
EOS-3 OS 8G36 SE-05 <1 <1 
EOS-3 OS 8H36 2E-05 <1 <1 

• EOS-3 OS 8135 7E-06 <1 <1 
EOS-3 OS 8136 2E-04 2E+00 <1 
EOS-4 OS AF26 1E-05 <1 <1 
EOS-4 OS AG27 9E-06 <1 <1 
EQS-f2 QS ZZQ:l 2E-0~ <j. <:I 

Notes: Balded values exceed the threshold level of 1 E-06 for cancer risks and 1.0 for segregated noncancer hazards. 

Not applicable 
<1 Less than 1 
bgs Below ground surface 
HI Hazard index 
IND Industrial (industrial exposure scenario) 
Ml Maritime/industrial (industrial exposure scenario) 
OS Open space (recreational exposure scenario) 
RME Reasonable maximum exposure 

• 
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• TABLE 5-3: TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 
31A MU 058073 9E-05 1E+01 7E+00 
31A MU 060074 2E-04 2E+01 7E+00 

31B/36 IND AP27 SE-06 <1 <1 
31B/36 IND AQ26 1E-05 <1 <1 
31B/36 IND AQ28 7E-06 <1 <1 
31B/36 IND AR27 SE-06 <1 <1 
31B/36 IND AR28 2E-05 <1 <1 
31 B/36 IND AS26 9E-08 <1 <1 
31 B/36 IND AS27 2E-05 <1 <1. 
31B/36 IND AS28 1E-05 <1 <1 
31B/36 IND AS29 3E-05 <1 <1 
31 B/36 IND AT26 2E-05 <1 <1 
31 B/36 IND AT27 1E-05 <1 <1 
31B/36 IND AT28 7E-06 <1 <1 
31B/36 IND AT29 · 1E-04 <1 <1 
31B/36 IND AU28 2E-05 <1 <1 
31B/36 IND AU29 2E-04 <1 <1 
31B/36 IND AU30 9E-06 <1 <1 
31B/36 IND AU31 1E-05 <1 <1 
31B/36 IND AV29 9E-05 <1 <1 
31B/36 IND AV30 3E-05 <1 <1 

• 40 IND AW31 3E-05 <1 <1 
40 IND AX31 1E-05 <1 <1 
40 IND AX33 2E-05 <1 <1 
40 IND AY31 SE-06 <1 <1 
40 IND AY33 2E-05 <1 <1 
40 IND AZ32 2E-05 <1 <1 
40 IND AZ33 1E-05 <1 <1 
40 IND AZ34 1E-05 <1 <1 
40 IND BA33 4E-05 <1 <1 
41 IND . AX29 2E-08 <1 <1 
41 IND AX30 2E-05 <1 <1 
41 IND AZ29 1E-05 <1 <1 
41 IND BA29 1E-05 <1 <1 
41 IND BA30 1E-05 <1 <1 
41 IND BA31 1E-05 <1 <1 
41 IND BA32 7E-06 <1 <1 
41 IND B829 SE-06 <1 <1 
41 IND B830 2E-05 <1 <1 
41 IND B831 1E-05 <1 <1 
43 IND AN30 1E-05 <1 <1 
43 IND AO28 6E-08 <1 <1 
43 IND AO29 4E-06 <1 <1 
43 IND AO30 1E-05 <1 <1 
43 IND AO31 2E-05 <1 <1 
43 IND AP28 1E-05 <1 <1 
43 IND AP29 2E-04 <1 <1 
43 IND AP30 1E-05 <1 <1 
43 IND AP31 2E-05' <1 <1 
43 IND AQ29 1E-05 <1 <1 

• 43 IND AQ30 3E-05 <1 <1 
43 IND AQ32 1E-05 <1 <1 
~3 l~Q 8B29 af-oe <j <j 
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TABLE 5-3: TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED • REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS) {CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment I Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

43 IND AR30 2E-05 <1 <1 
43 IND AR31 2E-05 <1 <1 
43 IND AR32 3E-05 <1 <1 
43 IND AR33 1E-05 <1 <1 
43 IND AS30 3E-05 <1 <1 
43 IND AS31 2E-05 <1 <1 
43 IND AS32 6E-05 <1 <1 
43 IND AS33 1E-05 <1 <1 
43 IND AS34 2E-05 <1 <1 
43 IND AT30 2E-05 <1 <1 
43 IND AT31 1E-05 <1 <1 
43 IND AT32 3E-04 <1 <1 
43 IND AT33 2E-05 <1 <1 
43 IND AT34 1E-07 <1 <1 
43 IND AU32 2E-05 <1 <1 
43 IND AU33 4E-05 <1 <1 
43 IND AU34 3E-05 <1 <1 
43 · IND AV32 SE-05 <1 <1 
43 IND AV33 3E-05 <1 <1 
43 IND AV34 2E-05 <1 <1 
43 IND AW33 4E-05 <1 <1 
43 IND AW34 2E-05 <1 <1 • 43 IND AX34 9E-06 <1 <1 
44 IND AL32 2E-05 <1 <1 
44 IND AM31 9E-06 <1 <1 
44 IND AM32 6E-05 3E+00 3E+00 
44 IND AM33 3E-05 <1 <1 
44 IND AM34 3E-05 <1 <1 
44 IND AM35 SE-05 7E+00 6E+00 
44 IND AN31 2E-05 <1 <1 
44 IND AN32 2E-05 <1 <1 
44 IND AN33 2E-05 <1 <1 
44 IND AO35 9E-06 <1 <1 
44 IND. AO36 6E-06 <1 <1 
44 IND AP32 2E-05 <1 <1 
44 IND AP33 1E-05 <1 <1 
44 IND AP34 1E-05 <1 <1 
44 IND AP35 2E-06 <1 <1 
44 IND AP36 1E-06 <1 <1 
44 IND AP37 2E-05 <1 <1 
44 IND AQ33 SE-06 <1 <1 
44 IND AQ35 6E-05 1E+01 1E+01 
44 IND AQ36 3E-05 <1 <1 
44 IND AQ37 1E-07 <1 <1 
44 IND AR34 2E-05 <1 <1 
44 IND AR35 1E-05 <1 <1 
44 IND AR36 4E-05 <1 <1 
44 IND AR37 1E-05 <1 <1 
44 IND AS36 9E-06 <1 <1 
44 IND· AU35 SE-'06 <1 <1 
44 IND AU36 SE-06 <1 <1 • 44 IND AV36 3E-05 <1 <1 
~~ l~Q 8.W'J5. 2E-05 <:] <:] 
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• TABLE 5-3: ·TOTAL RISK· SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

44 IND AW36 2E-05 <1 <1 
44 IND AX35 1E-05 <1 <1 
44 IND AY35 3E-05 <1 <1 
45 RD 032075 3E-07 1E+01 6E+00 
45 RD 033077 SE-05 1E+01 7E+00 
45. RD 034074 3E-07 1E+01 7E+00 
45 RD 035079 4E-04 9E+00 4E+00 
45 RD 036074 3E-07 1E+01 5E+00 
45 RD 037074 4E-05 6E+00 2E+00 

. 45 RD 037076 SE-05 1E+01 4E+00 
45 RD . 038074 3E-05 1E+01 7E+00 
45 RD 038077 1E-04 1E+01 4E+00 
45 RD 038079 6E-04 4E+01 2E+01 
45 RD 039075 9E-05 1E+01 4E+00 
45 RD 039076 4E-07 1E+01 5E+00 
45 RD 039081 <1 <1 
45 RD 040073 2E-04 1E+01 6E+00 
45 RD 040074 4E-05 1E+01 7E+00 
45 RD 040075 1E-04 1E+01 5E+00 
45 RD 040077 2E-07 7E+00 3E+00 
45 RD 040079 6E-05 8E+00 3E+00 

• 45 RD 040082 2E-04 6E+00 2E+00 
45 RD 041075 1E-04 1E+01 3E+00 
45 RD 041079 SE-05 1E+01 4E+00 
45 RD 041082 3E-04 2E+01 6E+00 
45 RD 042073 3E-04 2E+01 5E+00 
45 RD 042074 SE-05 1E+01 4E+00 
45 RD 042081 3E-04 1E+01 4E+00 
45 RD 042082 2E-04 2E+01 5E+00 
45 RD 043075 3E-07 1E+01 5E+00 
45 RD 043081 SE-04 2E+01 5E+00 
45 RD 043082 2E-06 1E+01 SE+00 
45 RD 044073 2E-04 - 1E+01 SE+00 
45 RD 044079 4E-04 1E+01 SE+00 
45 RD 04~080 6E-05 1E+01 9E+00 
45 RD 044081 1E-04 1E+01 SE+00 
45 RD 045073 3E-05 9E+0O 5E+00 
45 RD 045074 2E-04 1E+01 4E+00 
45 RD 045075 6E-05 2E+01 4E+00 
45 RD 045077 9E-05 6E+00 2E+00 
45 RD 045078 1E-03 1E+01 5E+00 
45 RD 045080 3E-04 1E+01 6E+00 
45 RD 046072 2E-04 1E+01 3E+00 
45 RD 046074 SE-05 3E+01 1E+01 
45 RD 046076. 2E-04 1E+01 3E+00 
45 RD 046077 2E-04 1E+01 6E+00 
45 RD 046079 2E-04 8E+00 2E+00 
45 RD 046080 3E-07 1E+01 5E+00 
45 RD 046082 4E-04 6E+01 3E+01 
45 RD 047074 3E-04 1E+01 6E+00 

• · 45 RD 047075 2E-05 1E+01 6E+00 
45 RD 047076 1E-04 1E+01 SE+00 
~Q BQ Q~ZQZZ 2E·0~ :IE+Q:I JE+00 
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TABLE 5-3: TOTfL RISK· SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED • REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS} (CONTINUED} 
Revised Remedial l~vestigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

45 RD 047086 SE-05 5E+00 <1 
45 RD 047089 1E-04 9E+00 2E+00 
45 RD 047092 2E-07 7E+00 4E+00 
45 RD 048072 1E-04 1E+01 7E+00 
45 RD 048075 1E-07 6E+00 3E+00 
45 RD 048076 2E-07 . 7E+00 4E+00 
45 RD 048077 3E-05 1E+01 6E+00 
45 RD 048080 2E-04 8E+01 7E+01 
45 . RD 048089 2E-04 1E+01 3E+00 
45 RD 049075 4E-05 8E+00 3E+00 
45 RD 049076 3E-04 8E+00 - 2E+00 
45 RD 049077 2E-07 9E+00 SE+00 
45 RD 049079 3E-04 2E+01 SE+00 
45 RD 049085 3E-07 1E+01 6E+00 
45 RD 049088 3E-04 1E+01 SE+00 
45 RD 049089 3E-04 1E+01 6E+00 
45 RD 049091 3E-04 1E+01 6E+00 
45 RD 050071 2E-07 1E+01 4E+00 
45 RD 050074 2E-07 8E+00 3E+00 
45 RD 050077 3E-04 1E+01 SE+00 
45 RD 050080 4E-04 1 E+01- SE+00 
45 RD 050083 3E-08 7E+00 3E+00 • 45 RD 050084 2E-04 1E+01 6E+00 
45 RD 050086 1E-04 6E+00 2E+00 
45 RD 050088 3E-07 9E+00 6E+00 
45 RD 051072 3E-05 8E+00 4E+00 
45 RD 051076 2E-07 8E+00 4E+00 
45 RD 051084 1E-09 <1 <1 
45 RD 051085 2E-09 <1 <1 
45 RD 051086 2E-07 8E+00 4E+00 
45 RD 052071 4E-07 1E+01 9E+00 
45 RD 052075 9E-05 2E+01 6E+00 
45 RD 052082 2E-04 1E+01 3E+00 
45 RD 052083 4E-04 3E+01 2E+01 
45 RD 052084 3E-09 <1 <1 
45 RD 052085 5E-07 1E+01 SE+00 
45 RD 053080 2E-04. 5E+00 2E+00 
45 RD· 053081 3E-04 1E+01 SE+00 
45 RD 053082 2E-07 6E+00 2E+00 
45 RD 053083 9E-05 9E+00 2E+00 
45 RD 053085 1E-04 1E+01 6E+00 
45 RD 054071 4E-07 1E+01 7E+00 
45 RD 054074 1E-04 1E+01 3E+00 
45 RD 054075 1E-04 1E+01 3E+00 
45 RD 054077 SE-05 1E+01 4E+00 
45 RD 054079 1E-04 1E+01 4E+00 
45 RD 054081 1E-04 1E+01 3E+00 
45 RD 055073 6E-05 1E+01 6E+00 
45 RD 055078 1E-04 1E+01 SE+00 
45 RD 058078 1E-07 7E+00 2E+00 
45 RD 059078 1E-04 1E+01 3E+00 • EMl-1 Ml AZ35 SE-06 <1 <1 

EMl-:l Ml BA3~ 2E-05 <:l <:l 

i 
I 

,I 
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• TABLE 5-3: TOTAL RISK· SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

EMl-1 Ml BA35 9E-06 <1 <1 
. EMl-1 Ml 8B32 2E-05 <1 <1 

EMl-1 Ml B833 4E-05 <1 <1 
EMl-1 Ml 8B34 2E-05 <1 <1 
EMl-1 Ml B835 1E-05 <1 <1 
EMl-1 Ml BC32 7E-06 <1 <1 
EMl-1 Ml BC33 3E-05 <1 <1 
EMl-1 Ml BC34 2E-05 <1 <1 
EMl-1 Ml BC35 9E-06 <1 <1 
EMl-1 Ml 8D31 2E-08 <1 <1 
EMl-1 Ml 8D32 1E-04 <1 <1 
EMl-1 Ml 8D33 3E-05 <1 <1 
EMl-1 Ml 8D34 JE-05 <1 <1 
EMl-1 Ml BE30 1E-05 <1 <1 
EMl-1 Ml BE31 JE-05 <1 <1 
EMl-1 Ml BE32 SE-05 <1 <1 
EMl-1 Ml BE33 2E-05 <1 <1 
EMl-1 Ml BE34 SE-05 3E+00 JE+00 
EMl-1 Ml BF31 1E-04 <1 <1 
EMl-1 Ml BF32 2E-05 <1 <1 
EMl-1 Ml BF33 1E-05 <1 <1 

• EMl-1 Ml · BF34 1E-05 <1 <1 
EMl-1 Ml BG32 6E-06 <1 <1 
EMl-1 Ml BG33 2E-05 <1 <1 
EMl-1 Ml BG34 4E-05 <1 <1 
EMl-1 Ml BH33 9E-06 <1 <1 
EMl-1 Ml BH34 7E-06 <1 <1 
EMl-1 Ml B132 2E-05 <1 <1 
EMl-1 Ml B134 2E-04 <1 .<1 
EMl-1 Ml BJ32 2E-06 <1 <1 
EMl-1 Ml BJ33 3E-05 <1 <1 
EMl-1 Ml 61:S:32 :1E-QS <1 <1 

Notes: Balded values exceed the threshold level of 1 E-06 for cancer risks and 1.0 for segregated· noncancer hazards. 

<1 Less than 1 
bgs Below ground surface 
HI Hazard index 
IND Industrial (industrial exposure scenario) 
Ml Maritime/industrial (industrial exposure scenario) 
MU Mixed use 
RD Research and development 
RME Reasonable maximum exposure 

• 
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• .TABLE 5-4: TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS}, CONSTRUCTION WORKER SCENARIO 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer HI Segregated HI 
31A MU AO25 2E-06 2E+00 <1 
31A MU AP26 4E-06 2E+00 <1 

31 B/36 IND AP27 2E-06 <1 <1 
31B/36 IND AQ26 3E-06 <1 <1 
31B/36 IND AQ28 2E-06 <1 <1 
31B/36 IND AR27 2E-06 2E+00 <1 
31B/36 IND AR28 6E-06 <1 <1 
31B/36 IND AS26 4E-09 <1 <1 

. 31B/36 IND AS27 5E-06 2E+00 <1 
31B/36 IND AS28 4E-06 2E+00 <1 
31B/36 IND AS29 SE-06 <1 <1 
31 B/36 IND AT26 5E-06 <1 . <1 
31 B/36 IND AT27 3E-06 <1 <1 
31 B/36 IND AT28 2E-06 <1 <1 
31 B/36 IND AT29 3E-05 2E+00 <1 
31B/36 IND AU28 5E-06 <1 <1 
31B/36 IND AU29 7E-05 3E+00 2E+00 
31B/36 IND AU30 2E-06 <1 <1 
31B/36 IND AU31 3E-06 <1 <1 
31B/36 IND AV29 2E-05 2E+00 <1 
31 B/36 IND AV30 SE-06 2E+00 <1 

• 40 IND AW31 7E-06 <1 <1 
40 IND AX31 4E-06 <1 <1 
40 IND AX33 6E-06 <1 <1 
40 IND AY31 1E-06 <1 <1 
40 IND AY33 5E-06 <1 <1 
40 'IND AZ32 4E-06 2E+00 <1 
40 IND ·AZ33 3E-06 2E+00 <1 
40 IND AZ34 3E-06 2E+00 <1 
40 IND BA33 1E-05 5E+00 3E+00 
41 IND AX29 7E-10 <1 <1 
41 IND AX30 4E-06 <1 <1 
41 IND AZ29 3E-06 <1 <1 
41 IND BA29 3E-06 <1 <1 
41 IND BA30 3E-06 <1 <1 
41 IND BA31 3E-06 <1 <1 
41 IND BA32 2E-06 2E+00 <1 
41 IND 8B29 2E-06 <1 <1 
41 IND 8B30 5E-06 2E+00 <1 
41 IND 8B31 3E-06 2E+00 <1 
43 IND AN30 3E-06 2E+00 <1 
43 IND AO28 3E-09 <1 <1 
43 IND AO29 1E-06 <1 <1 
43 IND AO30 4E-06" · 2E+00 <1 
43 IND AO31 4E-06 <1 <1 
43 IND AP28 3E-06 <1 <1 
43 IND AP29 6E-05 3E+00 2E+00 
43 IND AP30 3E-06 2E+00 <1 
43 IND AP31 5E-06 <1 <1 
43 IND AQ29 ·3E-06 <1 <1 

• 43 IND AQ30 SE-06 6E+00 5E+00 
~3 1~1:2 AQ32 ~E-06 <:] <:l 
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TABLE 5-4: TOTtL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SUBSURFrACE SOIL (0 TO 10 FEET BGS}, CONSTRUCTION WORKER SCENARIO • (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

:I 

Redevelopment Planned Grid RME RME RME 
Block Reuse.· Number Cancer HI Segregated HI 

43 IND AR29 2E-06 <1 .<1 
43 IND AR30 SE-06 2E+00 <1 
43 IND AR31 SE-06 2E+00 <1 
43 IND AR32 SE-06 2E+00 <1 
43 IND AR33 4E-06 <1 <1 
43 IND AS30 7E-06 2E+00 <1 
43 IND AS31 SE-06 <1 <1 
43 IND AS32 1E-05 2E+00 <1 
43 IND AS33 3E-06 <1 <1 
43 IND AS34 SE-06 <1 <1 
43 IND . AT30 4E-06 2E+00 <1 
43 IND AT31 4E-06 <1 <1 
43 IND AT32 9E-05 6E+00 2E+00 
43 IND AT33 6E-06 2E+00 <1 
43 IND AT34 5E-09 <1 <1 
43 IND AU32 6E-06 3E+00 <1 
43 IND AU33 1E-05 <1 <1 
43 IND AU34 SE-06 <1 <1 
43 IND AV32 1E-05 2E+00 <1 
43 IND AV33 6E-06 2E+00 <1 
43 IND AV34 SE-06. 2E+00 <1 • 43 IND AW33 1E-05 2E+00 <1 
43 IND AW34 6E-06 2E+00 <1 
43 IND AX34 2E-06 2E+00 <1 
44 IND AL32 6E-06 3E+00 2E+00 
44 IND AM31 2E-06 <1 <1 
44 IND AM32 2E-05 2E+01 2E+01 
44 IND AM33 SE-06 5E+00 2E+00 
44 IND AM34 SE-06 5E+00 3E+00 
44 IND AM35 2E-05 1E+01 6E+00 
44 IND AN31 SE-06 2E+00 <1 
44 IND AN32 4E-06 <1 <1 
44 IND AN33 6E-06 2E+00 <1 
44 IND AO35 2E-06 <1 <1 
44 IND AO36 2E-06 <1 <1 
44 IND AP32 7E-06 <1 <1 
44 IND AP33 3E-06 <1 <1 
44 IND AP34 3E-06 <1 <1 
44 IND. AP35 4E-07 <1 <1 
44 IND AP36 3E-07 <1 <1 
44 IND AP37 SE-06 3E+00 2E+00 
44 IND AQ33 2E-06 <1 <1 
44 IND AQ35 SE-06 2E+01 1E+01 
44 IND AQ36 7E-06 4E+00 2E+00 
44 IND AQ37 3E-08 <1 <1 
44 IND AR34 4E-06 2E+00 <1 
44 IND AR35 3E-06 <1 <1 
44 IND AR36 1E-05 3E+00 <1 
44 IND AR37 3E-06 <1 <1 
44 IND AS36 2E-06 <1 <1 • 44 IND AU35 2E-06 2E+00 <1 
~H l~Q 8U36 :I 1:-Qg <:I <:I 

I 
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• TABLE 5-4: TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO 

(CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME ·RME RME 
Block Reuse Number Cancer HI · Segregated HI 

44 IND AV36 SE-06 <1 <1 
44 IND AW35 SE-06 2E+00 <1 
44 IND AW36 6E-06 <1 <1 
44 IND AX35 3E-06 <1 <1 
44 IND AY35 7E-06 2E+00 <1 
45 RD AG26 6E-09 2E+00 <1 
45 RD AH26 1E-06 2E+00 <1 
45 RD AH27 1E-05 <1 <1 
45 RD Al25 4E-06 2E+00 <1 
45 RD Al26 2E-06 2E+00 <1 
45 RD Al27 2E-05 2E+00 <1 
45 RD Al28 SE-06 <1 <1 
45 RD AJ25 7E-06 2E+00 <1 
45 RD AJ26 3E-06 2E+00 <1 
45 RD AJ27 2E-06 2E+00 <1 
45 RD AJ28 6E-06 2E+00 <1 
45 RD AK25 SE-06 2E+00 <1 
45 RD AK26 3E-06 2E+00 <1 

. 45 RD AK27 2E-05 2E+00 <1 

• 45 RD AK28 1E-05 2E+00 <1 
45 RD AL25 4E-06 2E+00 <1 
45 RD AL26 6E~06 <1 <1 
45 RD AL27 SE-06 3E+00 2E+00 
45 RD AL28 SE-06 · 3E+00 <1 
45 RD AL29 5E-09 <1 <1 
45 RD AL30 SE-06 <1 <1 
45 RD AL31 SE-06 2E+00 <1 
45 RD AM25 ?E-07 2E+00 <1 
45 RD AM26 2E-06 2E+00 <1 
45 RD AM27 6E-06 2E+00 <1 
45 RD AM28 1E-05 2E+00 <1 
45 RD AM29 1E-05 2E+00 <1 
45 RD AM30 2E-06 <1 . <1 
45 RD AN25 1E-06 2E+00 <1 
45 RD . AN26 4E-06 2E+00 <1 
45 RD AN27 3E-06 <1 <1 
45 RD AN28 6E-06 2E+00 <1 
45 RD AN29 2E-06 <1 <1 
45 RD AO27 2E-09 <1 <1 

EMl-1 Ml AZ35 1E-06 <1 <1 
EMl-1 Ml BA34 SE-06 <1 <1 
EMl-1 Ml BA35 3E-06 3E+00 <1 
EMl-1 Ml 8B32 4E-06 2E+00 <1 
EMl-1 Ml B833 1E-05 5E+00 3E+00 
EMl-1 Ml B834 SE-06. 2E+00 <1 
EMl-1 Ml B835 4E-06 2E+00 <1 
EMl-1 Ml BC32 2E-06 2E+00 <1 
EMl-1 Ml BC33 7E-06 2E+00 <1 
EMl-1 Ml BC34 SE-06 2E+00 <1 

• EMl-1 Ml BC35 2E-06 2E+00 <1 
EMl-1 Ml BD31 1E-09 <1 <1 
EMl-j Ml Bl2J2 3E-05 21:+QQ <j 
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TABLE 5-4: TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED • REUSE, SUBSURfACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO 

(CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block ·Reuse Number Cancer HI Segregated HI 

EMl-1 Ml 8D33 SE-06 2E+00 <1 
EMl-1 Ml 8D34 7E-06 3E+00 2E+00 
EMl-1 Ml 8E30 3E-06 <1 <1 
EMl-1 Ml 8E31 7E-06 2E+00 <1 
EMl-1 Ml 8E32 1E-05 <1 <1 
EMl-1 Ml 8E33 SE-06 <1 <1 
EMl-1 Ml 8E34 1E-05 2E+01 2E+01 
EMl-1 Ml 8F31 4E-05 4E+00 <1 
EMl-1 Ml 8F32 6E-06 <1 <1 
EMl-1 Ml 8F33 4E-06 <1 <1 
EMl-1 Ml 8F34 4E-06 <1 <1 
EMl-1 Ml 8G32 2E-06 <1 <1 
EMl-1 Ml 8G33 4E-06 <1 <1 
EMl-1 Ml 8G34 1E-05 <1 <1 
EMl-1 Ml 8H33 2E-06 <1 <1 
EMl-1 Ml 8H34 2E-06 <1 <1 
EMl-1 Ml 8132 SE-06 <1 <1 
EMl-1 Ml 8134 SE-05 2E+00 <1 
EMl-1 Ml BJ32 5E-07 <1 <1 
EMl~1 Ml BJ33 7E-06 2E+00 <1 
EMl-1 Ml 8K32 4E-06 <1 <1 • EOS-1 OS AL35 1E-05 3E+00 <1 
EOS-1 OS AL36 3E-05 8E+00 3E+00 
EOS-1 OS AL37 6E-06 2E+00 <1 
EOS-1 OS AM36 2E-05 2E+01 1E+01 
EOS-1 OS AM37 3E-05 1E+01 8E+00 
EOS-1 OS AM38 1E-05 3E+00 <1 
EOS-1 OS AN36 7E-06 2E+00 <1 
EOS-1 OS AN37 1E-04 3E+02 2E+02 
EOS-1 OS AN38 4E-05 1E+01 6E+0O 
EOS-1 OS AN39 6E-06 3E+00 <1 
EOS-1 OS AO37 7E-06 2E+00 <1 
EOS-1 OS AO39 9E-06 7E+00 3E+00 
EOS-1 OS AP38 1E-05 2E+01 1E+01 
EOS-1 OS AQ39 SE-06 <1 <1 
EOS-1 OS AQ40 6E-06 2E+00 <1 
EOS-1 OS AR39 3E-06· <1 <1 
EOS-1 OS AR40 2E-05 7E+00 6E+00 
EOS-1 OS AS38 2E-05 . 2E+00 <1 
EOS-1 OS AT38 1E-05 3E+00 <1 
EOS-1 OS AT39 SE-06 <1 <1 
EOS-1 OS AU37 4E-04 7E+02 7E+02 
EOS-1 OS AV37 2E-04 3E+02 3E+02 
EOS-1 OS AW37 6E-06 <1 <1 
EOS-2 OS AX36 1E-05. 4E+00 <1 
EOS-2 OS AX37 SE-06 2E+00 <1 
EOS-2 OS AY36 6E-05 3E+01 2E+01 
EOS-2 OS AY37 1E-05 5E+00 2E+00 
EOS-2 OS AZ36 SE-05 5E+00 2E+00 
EOS-2 OS AZ37 1E-05 4E+00 <1 • EOS-2 OS 8A36 4E-05 3E+00 <1 
EQS-2 QS 683Z ZE-QZ <j <j 
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TABLE 5-4: TOTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED 

REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO 

(CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number ' Cancer HI Segregated HI 

EOS-2 OS B836 6E-06 2E+00 <1 
EOS-3 OS BC36 6E-06 <1 <1 
EOS-3 OS B035 4E-06 2E+00 <1 
EOS-3 OS BE35 7E-06 2E+00 <1 
EOS-3 OS BE36 2E-05 3E+00 <1 
EOS-3 OS BF35 SE-06 <1 <1 
EOS-3 OS BF36 3E-05 <1 <1 
EOS-3 OS BG35 7E-06 <1 <1 
EOS-3 OS BG36 1E-05 2E+00 <1 
EOS-3 OS BG37 4E-05 5E+00 2E+00 
EOS-3 OS BH36 1E-05 1E+01 5E+00 
EOS-3 OS BH37 2E-05 2E+00 <1 
EOS-3 OS BI35 3E-06 <1 <1 
EOS-3 OS BI36 1E-05 2E+00 <1 
EOS-3 OS BI37 2E-05 7E+00 3E+00 
EOS-3 OS BJ36 2E-05 5E+00 2E+00 
EOS-4 OS AF26 3E-06 <1 <1 
EOS-4 OS AG27 2E-06 2E+00 <1 
~QS-~ QS llQj H;•Q~ <j <j 

Notes: Balded values exceed the threshold level of 1 E-06 for cancer risks and 1.0 for segregated noncance~ hazards. 

<1 Less than 1 
bgs Below ground surface 

HI Hazard index 

IND Industrial (industrial exposure scenario) 

Ml Maritime/industrial (industrial exposure scenario) 

1
MU Mixed use (residential exposure scenario) 

OS Open space (recreational exposure scenario) 

RD Research and development 

RME Reasonable maximum exposure 
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TABLE 5-5: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa 
to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) HPAL HPAL? 

31B/36 IND AR27 4E-06 <1 <1 Metal Arsenic C 1.8 - 1.8 1.80E+00 1/1 4.15E-06 71.6 28.4 0.0 <1 11.1 No 
31B/36 IND AR28 1E-05 <1 <1 Metal Arsenic C 1.4-4.9 4.90E+00 2/5 1.13E-05 71.6 28.4 0.0 <1 11.1 No 
31B/36 IND AS27 4E-06 <1 <1 Metal Arsenic C 1.5-1.5 1.50E+00 1/1 3.46E-06 71.6 28.4 0.0 <1 11.1 No 
31B/36 IND AS28 2E-05 <1 <1 Metal Arsenic C 4.1 -6.5 6.50E+00 3/3 1.50E-05 71.6 28.4 0.0 <1 11.1 No 
31 B/36 IND AS29 3E-05 <1 <1 Metal Arsenic C 1.7- 8 8.00E+00 6/10 1.84E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 1.2 - 1.2 1.20E+00 1/9 6.83E-06 36.8 63.2 0.0 
31 B/36 IND AT27 1E-05 <1 <1 Metal Arsenic C 3.1 - 5.8 5.80E+00 2/2 1.34E-05 71.6 28.4 0.0 <1 11.1 No 
31 B/36 IND AT28 1E-05 <1 <1 Metal Arsenic C 3.4 - 4.2 4.20E+00 2/2 9.68E-06 71.6 28.4 0.0 <1 11.1 No 
31 B/36 IND AT29 3E-04 <1 <1 Metal Arsenic C 11 - 130 1.30E+02 2/2 3.00E-04 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.24- 0.24 2.40E-01 1/2 1.37E-06 36.8 63.2 0.0 
31 B/36 IND AU28 2E-05 <1 <1 Metal Arsenic C 1.7 - 7.6 7.60E+00 3/3 1.75E-05 71.6 28.4 0.0 <1 11.1 No 

voe Naphthalene C 0.058 - 5.7 5.70E+00 3/3 1.22E-06 9.8 0.0 90.2 <1 
31B/36 IND AU29 2E-04 <1 <1 Metal Arsenic C 7.2-105 7.88E+01 717 1.82E-04 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.065 - 0.8 8.00E-01 4/7 4.56E-06 36.8 63.2 0.0 
Benzo(b )fluoranthene C 0.23- 2.1 2.10E+00 4/6 1.20E-06 36.8 63.2 0.0 

31B/36 IND AU31 6E-06 <1 <1 Metal Arsenic C 2.5 - 2.5 2.50E+00 1/1 5.76E-06 71.6 28.4 0.0 <1 11.1 No 
31B/36 IND AV29 1E-04 <1 <1 Metal Arsenic C 2.4 - 50.9 5.09E+01 7/8 1.17E-04 71.6 28.4 0.0 <1 11.1 Yes 

voe Naphthalene C 6.6 - 6.6 6.60E+00 1/11 1.42E-06 9.8 0.0 90.2 <1 
31B/36 IND AV30 5E-06 <1 <1 PAH Benzo( a )pyrene C 0.45-0.45 4.50E-01 1/2 2.56E-06 36.8 63.2 0.0 

40 IND AW31 3E-05 <1 <1 Metal Arsenic C 12.3-12.3 1.23E+01 1/1 2.84E-05 71.6 28.4 0.0 <1 11.1 Yes 
40 IND AX33 1E-05 <1 <1 Metal Arsenic C 4.5-4.5 4.50E+00 1/1 1.04E-05 71.6 28.4 0.0 <1 11.1 No 
40 IND AZ33 2E-05 <1 <1 Metal Arsenic C 2.6 - 7.1 7.10E+00 2/2 1.64E-05 71.6 28.4 0.0 <1 11.1 No 
40 IND AZ34 2E-05 <1 <1 Metal Arsenic C 2.4 - 7.4 7.40E+00 3/3 1.71 E-05 71.6 28.4 0.0 <1 11.1 No 

• 40 IND BA33 2E-05 <1 <1 Metal Arsenic C 2.8- 7.8 6.88E+00 6/7 1.59E-05 71.6 28.4 0.0 <1 11.1 No 
PesUPCB Aroclor-1254 C 3.4 - 3.4 3.40E+00 1/7 3.38E-06 35.1 64.9 0.0 <1 

Aroclor-1260 C 2.8 - 2.8 2.80E+00 1/7 2.79E-06 35.1 64.9 0.0 <1 

41 IND 8A29 2E-05 <1 <1 Metal Arsenic C 0.66 - 8.5 6.58E+00 5/5 1.52E-05 71.6 28.4 0.0 <1 11.1 No 
41 IND 8A30 1E-05 <1 <1 Metal Arsenic C 2 - 5.8 5.41E+00 5/5 1.25E-05 71.6 28.4 0.0 <1 11.1 No 

PAH 8enzo( a )pyrene C 0.16 - 0.23 2.30E-01 2/5 1.31E-06 36.8 63.2 0.0 
41 IND 8A31 8E-06 <1 <1 Metal Arsenic C 3.6 - 3.6 3.60E+00 1/1 8.30E-06 71.6 28.4 0.0 <1 11.1 No 
41 IND 8A32 7E-06 <1 <1 Metal Arsenic C 3.1 - 3.1 3.10E+00 1/1 7.15E-06 71.6 28.4 0.0 <1 11.1 No 
41 IND 8829 2E-05 <1 <1 Metal Arsenic C 0.8- 7.9 7.61 E+00 4/4 1.75E-05 71.6 28.4 0.0 <1 11.1 No 
41 IND 8830 5E-05 <1 <1 Metal Arsenic C 3.5- 8 8.00E+00 3/3 1.84E-05 71.6 28.4 0.0 <1 11.1 No 

PAH 8enzo(a)pyrene C 0.055- 4.8 2.80E+00 4/11 1.60E-05 36.8 63.2 0.0 
8enzo(b )fluoranthene C 0.023 - 9.4 9.40E+00 6/11 5.35E-06 36.8 63.2 0.0 
8enzo(k)fluoranthene C 0.023 - 2.3 2.30E+00 2/11 1.31 E-06 36.8 63.2 0.0 
Dibenz(a,h)anthracene C 1-1 1.00E+00 1/11 3.46E-06 36.8 63.2 0.0 
lndeno(1,2,3-cd)pyrene C 0.032 - 2.8 2.80E+00 2/11 1.59E-06 36.8 63.2 0.0 

41 IND 8831 1E-05 <1 <1 Metal Arsenic C 5.6 - 5.6 5.60E+00 1/1 1.29E-05 71.6 28.4 0.0 <1 11.1 No 

43 IND AN30 2E-05 <1 <1 Metal Arsenic C 0.44 - 7.2 7.20E+00 4/4 1.66E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AO29 4E-06 <1 <1 Metal Arsenic C 1.7 - 1.7 1.70E+00 1/1 3.92E-06 71.6 28.4 0.0 <1 11.1 No 
43 IND AO30 2E-05 <1 <1 Metal Arsenic C 1.5- 6.3 4.90E+00 8/9 1.13E-05 71.6 28.4 0.0 <1 11.1 No 

PesUPCB Aroclor-1260 C 0.77 - 6.8 4.12E+00 5/9 4.10E-06 35.1 64.9 0.0 <1 
43 IND AO31 2E-05 <1 <1 Metal Arsenic C 3- 7.8 7.80E+00 3/3 1.80E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AP29 2E-04 <1 <1 Metal Arsenic C 2.8-244 9.09E+01 6/8 2.10E-04 71.6 28.4 0.0 <1 11.1 Yes 

PAH 8enzo(a)pyrene C 0.038- 0.21 1.89E-01 4/8 1.08E-06 36.8 63.2 0.0 
43 IND AP30 2E-05 <1 <1 Metal Arsenic C 0.8- 9.9 9.88E+00 4/4 2.28E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AP31 2E-05 <1 <1 Metal Arsenic C 4.6 - 9.2 9.20E+00 2/3 2.12E-05 71.6 28.4 0.0 <1 11.1 No 

PAH 8enzo(a)pyrene C 0.2- 0.2 2.00E-01 1/3 1.14E-06 36.8 63.2 0.0 
43 IND AQ30 3E-05 <1 <1 Metal Arsenic C 4.3-6 6.00E+00 3/3 1.38E-05 71.6 28.4 0.0 <1 11.1 No 

PAH 8enzo(a)pyrene C 0.068- 0.37 3.70E-01 3/7 2.11E-06 36.8 63.2 0.0 
PesUPC8 Aroclor-1260 C 0.55 - 14 1.40E+01 6/8 1.39E-05 35.1 64.9 0.0 <1 

43 IND AQ32 2E-06 <1 <1 Metal Arsenic C 0.45-0.65 6.50E-01 2/2 1.50E-06 71.6 28.4 0.0 <1 11.1 No 
43 IND AR29 7E-06 <1 <1 Metal Arsenic C 1.9- 3.1 3.10E+00 2/2 7.15E-06 71.6 28.4 0.0 <1 11.1 No 

• 43 IND AR30 1E-05 <1 <1 Metal Arsenic C 5.6 - 5.6 5.60E+00 1/1 1.29E-05 71.6 28.4 0.0 <1 11.1 No 
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TABLE 5-5: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa • to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern COC coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) Ingestion HPAL HPAL? 

43 IND AR31 3E-05 <1 <1 Metal Arsenic C 2.3-13 9.13E+OO 10/10 2.11E-05 71.6 28.4 0.0 <1 11.1 Yes 
PAH Benzo(a)pyrene C 0.039- 0.19 1.90E-01 2/12 1.08E-06 36.8 63.2 0.0 

PesVPCB Aroclor-1260 C 0.038 - 9 5.82E+OO 7/10 5.79E-06 35.1 64.9 0.0 <1 
43 IND AR32 1E-05 <1 <1 Metal Arsenic C 0.56 - 9.8 4.70E+OO 13/15 1.08E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.21 - 0.21 2.10E-01 1/18 1.20E-06 36.8 63.2 0.0 
43 IND AR33 2E-05 <1 <1 Metal Arsenic C 1.4-8.9 8.90E+OO 2/2 2.05E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AS30 3E-05 <1 <1 Metal Arsenic C 0.6-10.8 1.08E+01 2/3 2.49E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.23 - 0.23 2.30E-01 1/3 1.31E-06 36.8 63.2 0.0 
43 IND AS31 2E-05 <1 <1 Metal Arsenic C 5.5 - 9.9 9.90E+OO 3/3 2.28E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AS32 3E-05 <1 <1 Metal Arsenic C 0.81 - 27 1.15E+01 12/14 2.65E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo( a )pyrene C 0.041 - 0.38 3.80E-01 3/16 2.16E-06 36.8 63.2 0.0 
43 IND AS33 7E-06 <1 <1 Metal Arsenic C 2.9 - 3.8 2.90E+OO 5/10 6.69E-06 71.6 28.4 0.0 <1 11.1 No 
43 IND AS34 2E-05 <1 <1 Metal Arsenic C 4.8 - 10.6 1.06E+01 2/2 2.44E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AT30 1E-05 <1 <1 Metal Arsenic C 0.35- 4.6 4.60E+OO 2/2 1.06E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AT31 1E-05 <1 <1 Metal Arsenic C 1.5-6.6 5.32E+OO 5/6 1.23E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AT32 3E-05 <1 <1 Metal Arsenic C 4.4- 15 1.16E+01 4/5 2.68E-05 71.6 28.4 0.0 <1 11.1 Yes 
43 IND AT33 3E-05 <1 <1 Metal Arsenic C 2.9 - 5.6 4.91E+OO 4/5 1.13E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.16-2.4 2.40E+OO 3/4 1.37E-05 36.8 63.2 0.0 
43 IND AU32 2E-05 <1 <1 Metal Arsenic C 0.97 - 7.6 6.86E+OO 5/5 1.58E-05 71.6 28.4 0.0 <1 11.1 No 

PesVPCB Aroclor-1260 C 0.053- 2.3 2.30E+OO 3/5 2.29E-06 35.1 64.9 0.0 <1 
43 IND AU33 1E-05 <1 <1 Metal Arsenic C 2.8- 4 4.00E+OO 2/2 9.22E-06 71.6 28.4 0.0 <1 11.1 No 
43 IND AU34 2E-05 <1 <1 Metal Arsenic C 6-6 6.00E+OO 1/4 1.38E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.3 - 0.3 3.00E-01 1/4 1.71 E-06 36.8 63.2 0.0 
43 IND AV32 1E-05 <1 <1 Metal Arsenic C 3.6 - 6.8 5.29E+OO 4/6 1.22E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.19- 0.19 1.90E-01 1/7 1.08E-06 36.8 63.2 0.0 • 43 IND AV33 7E-05 <1 <1 Metal Arsenic C 6.5-8 8.00E+OO . 4/5 1.84E-05 71.6 28.4 0.0 <1 11.1 No 
PAH Benzo(a)anthracene C 0.13 - 8.2 8.20E+OO 2/8 4.67E-06 36.8 63.2 0.0 

Benzo a)pyrene C 0.082 - 6.4 6.40E+OO 2/8 3.64E-05 36.8 63.2 0.0 
Benzo(b )fluoranthene C 0.21 -13 1.30E+01 3/8 7.40E-06 36.8 63.2 0.0 
Dibenz(a,h)anthracene C 1.1 - 1.1 1.10E+OO 1/8 3.81E-06 36.8 63.2 0.0 

43 IND AV34 2E-05 <1 <1 Metal Arsenic C 6.4- 7 7.00E+OO 2/4 1.61 E-05 71.6 28.4 0.0 <1 11.1 No 
PAH Benzo(a)pyrene C 0.32 - 0.36 3.60E-01 2/4 2.05E-06 36.8 63.2 0.0 

43 IND AW33 2E-05 <1 <1 Metal Arsenic C 5.4-8 8.00E+OO 2/2 1.84E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AW34 3E-05 <1 <1 Metal Arsenic C 3- 6.2 6.20E+OO 2/5 1.43E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)anthracene C 0.12-5.7 5.70E+OO 6/9 3.25E-06 36.8 63.2 0.0 
Benzo(a)pyrene C 0.16-2.2 1.33E+OO 6/9 7.56E-06 36.8 63.2 0.0 
Benzo(b )fluoranthene C 0.33 - 5.2 3.03E+OO · 6/9 1.73E-06 36.8 63.2 0.0 

PesVPCB Aroclor-1260 C 0.083 - 1.8 1.80E+OO 3/5 1.79E-06 35.1 64.9 0.0 <1 

44 IND AL32 2E-05 <1 <1 Metal Arsenic C 2.4- 4.9 4.90E+OO 2/3 1.13E-05 71.6 28.4 0.0 <1 11.1 No 
PAH Benzo( a )pyrene C 0.036 - 0.43 4.30E-01 2/3 2.45E-06 36.8 63.2 0.0 

PesVPCB Aroclor-1260 C 0.36 - 3.6 3.60E+OO , 2/3 3.58E-06 35.1 64.9 0.0 <1 
44 IND AM31 9E-06 <1 <1 Metal Arsenic C 3.9 - 3.9 3.90E+OO 1/1 8.99E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AM32 2E-05 <1 <1 Metal Arsenic C 2.5 - 6.2 6.20E+OO 5/5 1.43E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.043- 0.53 3.76E-01 4/5 2.14E-06 36.8 63.2 0.0 
44 IND AM33 2E-05 <1 <1 Metal Arsenic C 2.9 - 5.6 5.60E+OO 3/3 1.29E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo( a )pyrene C 0.049- 0.64 6.40E-01 2/3 3.64E-06 36.8 63.2 0.0 
Benzo(b )fluoranthene C 0.11 -1.8 1.80E+OO 3/3 1.03E-06 36.8 63.2 0.0 

PesVPCB Aroclor-1260 C 0.33- 3.9 3.90E+OO 2/3 3.88E-06 35.1 64.9 0.0 <1 
44 IND AM34 3E-05 <1 <1 Metal Arsenic C 3.4-7.7 7.70E+OO 3/3 1.78E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a pyrene C 0.75 - 0.75 7.50E-01 1/3 4.27E-06 36.8 63.2 0.0 
PesVPCB Aroclor-1254 C 1.6 - 1.6 1.60E+OO 1/3 1.59E-06 35.1 64.9 0.0 <1 

Aroclor-1260 C 5.3 - 5.3 5.30E+OO 1/3 5.28E-06 35.1 64.9 0.0 <1 
44 IND AM35 8E-05 <1 <1 Metal Arsenic C 3.6 - 23 2.30E+01 3/7 5.30E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)anthracene C 0.052 - 2.3 2.30E+OO 6/8 1.31 E-06 36.8 63.2 0.0 
Benzo( a )pyrene C 0.051 - 3.5 3.50E+OO 6/8 1.99E-05 36.8 63.2 0.0 
Benzo(b )fluoranthene C 0.1 - 6.1 6.10E+OO 6/8 3.47E-06 36.8 63.2 0.0 
Dibenz(a,h)anthracene C 0.071 - 0.81 8.10E-01 3/8 2.81E-06 36.8 63.2 0.0 • lndeno(1,2,3-cd)pyrene C 0.23- 2.3 2.30E+OO 4/8 1.31 E-06 36.8 63.2 0.0 

44 IND AN31 1E-05 <1 <1 Metal Arsenic C 2.5- 5 5.00E+OO 2/2 1.15E-05 71.6 28.4 0.0 <1 11.1 No 
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TABLE 5-5: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa 
to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern COC coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) HPAL HPAL? 

44 IND AN32 2E-05 <1 <1 Metal Arsenic C 3.2- 6.9 6.90E+00 2/2 1.59E-05 71.6 28.4 0.0 <1 11.1 No 
44 IND AN33 3E-05 <1 <1 Metal Arsenic C 2 - 7.3 6.87E+00 6/6 1.58E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo( a )pyrene C 0.19 - 1 1.00E+00 2/6 5.70E-06 36.8 63.2 0.0 ./ -
Pest/PCB Aroclor-1260 C 1.6-1.6 1.60E+00 1/6 1.59E-06 35.1 64.9 0.0 <1 

44 IND AO35 8E-06 <1 <1 Metal Arsenic C 3.3 - 3.3 3.30E+00 1/1 7.61 E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AP34 1E-05 <1 <1 Metal Arsenic C 3.3 - 4.7 4.70E+00 2/2 1.08E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo( a )pyrene C 0.19-0.19 1.90E-01 1/2 1.08E-06 36.8 63.2 0.0 
44 IND AP37 3E-05 <1 <1 Metal Arsenic C 3.8- 8.9 8.90E+00 2/5 2.05E-05 71.6 28.4 0.0 <1 11.1 No 

Pest/PCB Aroclor-1254 C 1.3-1.3 1.30E+00 1/5 1.29E-06 35.1 64.9 0.0 <1 
Aroclor-1260 C 0.044- 4.3 4.30E+00 3/5 4.28E-06 35.1 64.9 0.0 <1 

44 IND AQ33 8E-06 <1 <1 Metal Arsenic C 3.6 - 3.6 3.60E+00 1/1 8.30E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AQ35 1E-05 <1 <1 Metal Arsenic C 4.4- 4.9 4.90E+00 2/4 1.13E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo( a )pyrene C 0.38 - 0.38 3.80E-01 1/4 2.16E-06 36.8 63.2 0.0 
44 IND AQ36 3E-05 <1 <1 Metal Arsenic C 2.6 -16 1.15E+01 5/7 2.64E-05 71.6 28.4 0.0 <1 11.1 Yes 
44 IND AR34 1E-05 <1 <1 Metal Arsenic C 6.1 - 6.1 6.10E+00 1/1 1.41 E-05 71.6 28.4 0.0 <1 11.1 No 
44 IND AR35 2E-06 <1 <1 PAH Benzo( a )pyrene C 0.23 - 0.23 2.30E-01 1/1 1.31 E-06 36.8 63.2 0.0 
44 IND AR36 1E-05 <1 <1 Metal Arsenic C 2-3.4 3.34E+00 4/6 7.70E-06 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo( a )pyrene C 0.22 - 0.22 2.20E-01 1/4 1.25E-06 36.8 63.2 0.0 
44 IND AR37 8E-06 <1 <1 Metal Arsenic C 2.7 - 2.7 2.70E+00 1/1 6.23E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AS36 8E-06 <1 <1 Metal Arsenic C 3.3 - 3.3 3.30E+00 1/1 7.61 E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AU35 8E-06 <1 <1 Metal Arsenic C 3.5 - 3.5 3.50E+00 1/1 8.07E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AU36 5E-06 <1 <1 Metal Arsenic C 2.2- 2.2 2.20E+00 1/1 5.07E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AV36 3E-05 <1 <1 Metal Arsenic C 9.2 - 15 1.50E+01 5/5 3.46E-05 71.6 28.4 0.0 <1 11.1 Yes 
44 IND AW36 2E-05 <1 <1 Metal Arsenic C 2.1 - 8.6 6.36E+00 6/6 1.47E-05 71.6 28.4 0.0 <1 11.1 No 

• 44 IND AX35 1E-05 <1 <1 Metal Arsenic C 4.5-4.5 4.50E+00 1/1 1.04E-05 71.6 28.4 0.0 <1 11.1 No 
44 IND AY35 3E-05 <1 <1 Metal Arsenic C 11.9-11.9 1.19E+01 1/1 2.74E-05 71.6 28.4 0.0 <1 11.1 Yes 

45 RD 032075 2E-07 1E+01 5E+00 Metal Iron NC 44000 - 44000 4.40E+04 1/1 - - - - - 2.00E+00 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 1100 - 1100 1.10E+03 1/1 - - - - - 1.30E+00 44.9 0.0 2.9 52.2 1431 No 
Nickel NC 1420 -1420 1.42E+03 1/1 - - - - - 4.70E+00 19.3 0.0 1.0 79.6 . No 

45 RD 033077 8E-05 1E+01 7E+00 Metal Arsenic C 3.2 - 3.2 3.20E+00 1/1 8.36E-05 56.6 5.4 0.0 38.0 <1 - - - - 11.1 No 
Iron NC 25500 - 25500 2.55E+04 . 1/1 -- -- -- -- -- 1.16E+00 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 6040 -6040 6.04E+03 1/1 - - - - - 7.16E+00 44.9 0.0 2.9 52.2 1431 Yes 

45 RD 034074 2E-07 9E+00 5E+00 Metal Iron NC 45500 - 45500 4.55E+04 1/1 - - - - - 2.07E+00 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 897 -897 8.97E+02 1/1 - - - -- - 1.06E+00 44.9 0.0 2.9 52.2 1431 No 
Nickel NC 1440 -1440 1.44E+03 1/1 - - - - - 4.77E+00 19.3 0.0 1.0 79.6 . No 

45 RD 035079 4E-04 5E+00 2E+00 Metal Arsenic C/NC 16.5-16.5 1.65E+01 1/1 4.31 E-04 56.6 5.4 0.0 38.0 1.05E+00 66.8 5.6 0.1 27.5 11.1 Yes 
Iron NC 34900 - 34900 3.49E+04 1/1 -- - -- -- -- 1.59E+00 93.6 0.0 0.0 6.4 58000 No 

45 RD 036074 1E-07 1E+01 3E+00 Metal Iron NC 64100-64100 6.41E+04 , 1/1 - - - - - 2.92E+00 93.6 0.0 0.0 6.4 58000 Yes 
Manganese NC 1560-1560 1.56E+03 . 1/1 - - - - - 1.85E+00 44.9 0.0 2.9 52.2 1431 Yes 
Nickel NC 397 - 397 3.97E+02 1/1 - - - - -- 1.31 E+00 19.3 0.0 1.0 79.6 . No 
Vanadium NC 191 -191 1.91 E+02 1/1 - - - - -- 2.95E+00 82.9 0.0 0.0 17.1 117.17 Yes 

45 RD 037076 5E-05 7E+00 4E+00 Metal Arsenic C 2-2 2.00E+00 1/1 5.22E-05 56.6 5.4 0.0 38.0 <1 - - - - 11.1 No 
Iron NC 29000 - 29000 2.90E+04 1/1 -- - -- -- -- 1.32E+00 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 2840 - 2840 2.84E+03 1/1 - - - - - 3.37E+00 44.9 0.0 2.9 52.2 1431 Yes 

45 RD 038074 3E-07 1E+01 5E+00 Metal Iron NC 59200 - 59200 5.92E+04 1/1 - - - - - 2.70E+00 93.6 0.0 0.0 6.4 58000 Yes 
Manganese NC 919-919 9.19E+02 1/1 - - -- -- - 1.09E+00 44.9 0.0 2.9 52.2 1431 No 
Nickel NC 1660 -1660 1.66E+03 1/1 - - - -- - 5.49E+00 19.3 0.0 1.0 79.6 . No 
Thallium NC 5.7 - 5.7 5.70E+00 1/1 -- -- -- -- -- 1.13E+00 97.3 0.0 0.0 2.7 0.81 Yes 
Vanadium NC 76.4 - 76.4 7.64E+01 1/1 - -- - -- - 1.18E+00 82.9 0.0 0.0 17.1 117.17 No 

45 RD 038079 6E-04 3E+01 2E+01 Metal Antimony NC 38.4 - 38.4 3.84E+01 1/2 - - - - - 3.76E+00 32.7 0.0 0.0 67.3 9.05 Yes 
Arsenic C/NC 10.7-21.8 2.18E+01 2/2 5.69E-04 56.6 5.4 0.0 38.0 1.39E+00 66.8 5.6 0.1 27.5 11.1 Yes 
Cadmium NC 8.2 - 8.2 8.20E+00 1/2 -- -- -- -- -- 2.37E+00 8.8 0.0 0.0 91.1 3.14 Yes 
Copper NC 33.7 - 165 1.65E+02 2/2 - -- - -- - 1.04E+00 5.5 0.0 0.0 94.5 124.31 Yes 
Iron NC 34000 - 39100 3.91E+04 2/2 -- -- -- -- -- 1.78E+00 93.6 0.0 0.0 6.4 58000 No 

. Lead - 142-504 5.04E+02 2/2 - -- -- -- -- -- -- -- -- -- 8.99 Yes 
Nickel NC 461 - 683 6.83E+02 2/2 - - - - - 2.26E+00 19.3 0.0 1.0 79.6 . No 

• Zinc NC 49.1 - 5400 5.40E+03 212- -- -- -- -- -- 1.45E+01 1.6 0.0 0.0 98.4 109.86 Yes 
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TABLE 5-5: TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern /COCl coc Concentrations EPC 

45 RD 038079 6E-04 3E+01 2E+01 PAH Benzo( a )anthracene C 0.55 - 0.55 5.50E-01 
Benzo( a )pyrene C 0.76-0.76 7.60E-01 
Benzo(b )fluoranthene C 1.2-1.2 1.20E+OO 

Pest/PCB Aroclor-1260 C 0.58- 0.58 5.80E-01 
svoc Bis(2-ethylhexyl)phthalate C 5.4- 5.4 5.40E+OO 

45 RD 040073 3E-07 1E+01 6E+OO Metal Iron NC 49700 - 49700 4.97E+04 
Nickel NC 1930 -1930 1.93E+03 

45 RD 040074 4E-05 5E+OO 2E+OO Metal Arsenic C 1.4-1.4 1.40E+OO 
Iron NC 36300 - 36300 3.63E+04 
Vanadium NC 91.9 - 91.9 9.19E+01 

45 RD 040075 1E-04 8E+OO 5E+OO Metal Arsenic C 4.7 - 4.7 4.70E+OO 
Manganese NC 4390 - 4390 4.39E+03 

45 RD 040082 2E-04 3E+OO <1 Metal Arsenic C 8-8 8.00E+OO 
45 RD 041082 2E-04 6E+OO <1 Metal Arsenic C 6.2 - 6.2 6.20E+OO 

Iron NC 31500 - 31500 3.15E+04 
Vanadium NC 67.5 - 67.5 6.75E+01 

PAH Benzo( a )anthracene C 0.59 - 0.59 5.90E-01 
Benzo( a )pyrene C 0.94- 0.94 9.40E-01 
Benzo(b )fluoranthene C 1.2 - 1.2 1.20E+OO 
Benzo(k)fluoranthene C 0.47 - 0.47 4.70E-01 
lndeno(1,2,3-cd)pyrene C 0.6 - 0.6 6.00E-01 

Pest/PCB Dieldrin C 0.005 - 0.005 5.00E-03 
45 RD 042073 2E-04 1E+01 3E+OO Metal Arsenic C 3.8- 6.2 6.20E+OO 

Iron NC 23400 - 46500 4.65E+04 
Manganese NC 843 - 2530 2.53E+03 
Nickel NC 106 - 769 7.69E+02 
Thallium NC 7.1 - 7.1 7.10E+OO 
Vanadium NC 68.6 - 87.2 8.72E+01 

45 RD 042081 4E-04 1E+01 5E+OO Metal Arsenic C/NC 16.3 - 16.3 1.63E+01 
Iron NC 29500 - 37500 3.75E+04 
Manganese NC 883 - 1390 1.39E+03 
Nickel NC 28.9 - 1370 1.37E+03 

45 RD 042082 2E-04 2E+01 5E+OO Metal Antimony NC 11.9 -11.9 1.19E+01 
Arsenic C 7.5 - 7.5 7.50E+OO 
Copper NC 771 - 771 7.71E+02 
Iron NC 46000 - 46000 4.60E+04 
Lead -- 321 - 321 3.21 E+02 
Manganese NC 1130-1130 1.13E+03 
Vanadium NC 85.9- 85.9 8.59E+01 
Zinc NC 794 - 794 7.94E+02 

PAH Benzo(a)anthracene C 1.3-1.3 1.30E+OO 
Benzo(a)pyrene C 0.79 - 0.79 7.90E-01 
Benzo(b )fluoranthene C 2.5 - 2.5 2.50E+OO 
Benzo(k)fluoranthene C 0.75 - 0.75 7.50E-01 
Dibenz(a,h)anthracene C 0.14- 0.14 1.40E-01 
lndeno(1,2,3-cd)pyrene C 0.45-0.45 4.50E-01 

Pest/PCB Aroclor-1260 C 0.82 - 0.82 8.20E-01 
45 RD 043081 5E-04 1E+01 7E+OO Metal Arsenic C/NC 17.9-17.9 1.79E+01 

Iron NC 44600 - 49900 4.99E+04 
Manganese NC 886 -1090 1.09E+03 
Nickel NC 33.9 - 2050 2.05E+03 
Vanadium NC 52.7 - 67 6.70E+01 

45 RD 043082 2E-07 1E+01 5E+OO Metal Iron NC 37800 - 37800 3.78E+04 
Nickel NC 1590-1590 1.59E+03 

45 RD 044073 2E-04 7E+OO 2E+OO Metal Arsenic C 7.4-7.4 7.40E+OO 
Iron NC 33800 - 33800 3.38E+04 
Nickel NC 359 - 359 3.59E+02 
Thallium NC 5.6 - 5.6 5.60E+OO 
Vanadium NC 79.2 - 79.2 7.92E+01 

Detection 
Freouencv 

1/2 
1/2 
1/2 
1/2 
1/2 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
2/2 
2/2 
2/2 
2/2 
1/2 
2/2 
1/2 
2/2 
2/2 
2/2 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/2 
2/2 
2/2 
2/2 
2/2 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

1.49E-06 69.5 28.5 0.0 2.0 
2.04E-05 70.1 28.8 0.0 1.1 
3.55E-06 63.6 26.1 0.0 10.3 
2.75E-06 66.1 29.2 0.0 4.7 
4.73E-06 2.5 0.8 0.0 96.7 

- - - - -
- - - - -

3.66E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --
- -- - -- -

1.23E-04 56.6 5.4 0.0 38.0 
- - - - -

2.09E-04 56.6 5.4 0.0 38.0 
1.62E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
- -- - -- -

1.60E-06 69.5 28.5 0.0 2.0 
2.52E-05 70.1 28.8 0.0 1.1 
3.55E-06 63.6 26.1 0.0 10.3 
1.39E-06 63.6 26.1 0.0 10.3 
1.73E-06 65.3 26.8 0.0 8.0 
7.58E-06 1.7 0.5 0.0 97.8 
1.62E-04 56.6 5.4 0.0 38.0 

- - - - -
- - - - -
- - - - -
-- -- -- -- --
- - - -- -

4.26E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
- - - - -
- -- - -- -
- - - - -

1.96E-04 56.6 5.4 0.0 38.0 
- - - - -
-- - -- -- -
-- -- -- -- --
- - - - -
- -- - -- -
- -- - -- -

3.51 E-06 69.5 28.5 0.0 2.0 
2.12E-05 70.1 28.8 0.0 1.1 
7.39E-06 63.6 26.1 0.0 10.3 
2.22E-06 63.6 26.1 0.0 10.3 
2.42E-06 66.2 27.2 0.0 6.7 
1.30E-06 65.3 26.8 0.0 8.0 
3.89E-06 66.1 29.2 0.0 4.7 
4.68E-04 56.6 5.4 0.0 38.0 

- -- -- -- --
- - - - -
- -- - -- -
-- -- -- -- --
- - - - -
- - - - -

1.93E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
- - - - -
- - -- -- --
-- - - -- --

Percent Contribution by Exposure Pathway • to Total RME HI Metals 

Inhalation Home• Maximum 

Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Exceeds 

HI Ingestion Contact Air) Ingestion HPAL HPAL? 

-- - -- -- -- -- --
- - - - - -- --
- - - - - -- --
<1 - - - - -- --
<1 - - - - -- --

2.26E+OO 93.6 0.0 0.0 6.4 58000 No 
6.39E+OO 19.3 0.0 1.0 79.6 . No 

<1 - - - - 11.1 No 
1.65E+OO 93.6 0.0 0.0 6.4 58000 No 
1.42E+OO 82.9 0.0 0.0 17.1 117.17 No 

<1 - - - - 11.1 No 
5.21E+OO 44.9 0.0 2.9 52.2 1431 Yes 

<1 - - - - 11.1 No 
<1 - - -- - 11.1 No 

1.43E+OO 93.6 0.0 0.0 6.4 58000 No 
1.04E+OO 82.9 0.0 0.0 17.1 117.17 No 

- - - - - - --
- - - - - - --
- - - - - -- -
- - - - - -- --
- - - - - -- --
<1 - - - - - --
<1 - - - - 11.1 No 

2.12E+OO 93.6 0.0 0.0 6.4 58000 No 
3.00E+OO 44.9 0.0 2.9 52.2 1431 Yes 
2.55E+OO 19.3 0.0 1.0 79.6 . No 
1.41 E+OO 97.3 0.0 0.0 2.7 0.81 Yes • 1.34E+OO 82.9 0.0 0.0 17.1 117.17 No 
1.04E+OO 66.8 5.6 0.1 27.5 11.1 Yes 
1.71 E+OO 93.6 0.0 0.0 6.4 58000 No 
1.65E+OO 44.9 0.0 2.9 52.2 1431 No 
4.53E+OO 19.3 0.0 1.0 79.6 . No 
1.16E+OO 32.7 0.0 0.0 67.3 9.05 Yes 

<1 - - - - 11.1 No 
4.84E+OO 5.5 0.0 0.0 94.5 124.31 Yes 
2.09E+OO 93.6 0.0 0.0 6.4 58000 No 

-- -- -- -- -- 8.99 Yes 
1.34E+OO 44.9 0.0 2.9 52.2 1431 No 
1.32E+OO 82.9 0.0 0.0 17.1 117.17 No 
2.13E+OO 1.6 0.0 0.0 98.4 109.86 Yes 

- - - - - -- -
- - - - - -- --
- - - -- - -- --
- - - - - -- --
- - - - - -- --
- - - - - -- -
<1 - - - - -- -

1.14E+OO 66.8 5.6 0.1 27.5 11.1 Yes 
2.27E+OO 93.6 0.0 0.0 6.4 58000 No 
1.29E+OO 44.9 0.0 2.9 52.2 1431 No 
6.79E+OO 19.3 0.0 1.0 79.6 . No 
1.03E+OO 82.9 0.0 0.0 17.1 117.17 No 
1.72E+OO 93.6 0.0 0.0 6.4 58000 No 
5.26E+OO 19.3 0.0 1.0 79.6 . No 

<1 - - - - 11.1 No 
1.54E+OO 93.6 0.0 0.0 6.4 58000 No 
1.19E+OO 19.3 0.0 1.0 79.6 . No 
1.11 E+OO 97.3 0.0 0.0 2.7 0.81 Yes 
1.22E+OO 82.9 0.0 0.0 17.1 117.17 No • 
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TABLE 5-5: TOTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE {CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern ICOCl coc Concentrations EPC 

45 RD 044079 4E-04 1E+01 4E+OO Metal Arsenic C 14.3-14.3 1.43E+01 
Iron NC 35500 - 36700 3.67E+04 
Manganese NC 994 - 2440 2.44E+03 
Nickel NC 25.3-1300 1.30E+03 

45 RD 044080 6E-05 7E+OO 3E+OO Metal Arsenic C 2.1 - 2.1 2.10E+OO 
Iron NC 39900 - 39900 3.99E+04 
Nickel NC 863 - 863 8.63E+02 

45 RD 044081 3E-07 1E+01 5E+OO Metal Iron NC 46700 - 46700 4.67E+04 
Manganese NC 989 - 989 9.89E+02 
Nickel NC 1460 - 1460 1.46E+03 

45 RD 045073 3E-05 3E+OO <1 Metal Arsenic C 1.3 - 1.3 1.30E+OO 
45 RD 045074 7E-05 1E+01 3E+OO Metal Arsenic C 1.6-2.4 2.40E+OO 

Iron NC 14600 -41900 4.19E+04 
Manganese NC 925 -2630 2.63E+03 
Nickel NC 29.1 - 989 9.89E+02 

PAH Benzo( a )pyrene C 0.22 - 0.22 2.20E-01 
Benzo(b )fluoranthene C 0.54- 0.54 5.40E-01 
Benzo(k)fluoranthene C 0.56- 0.56 5.60E-01 
lndeno(1,2,3-cd)pyrene C 0.41 - 0.41 4.10E-01 

45 RD 045075 5E-05 7E+OO 3E+OO Metal Arsenic C 2.1 - 2.1 2.10E+OO 
Copper NC 170 - 170 1.70E+02 
Iron NC 26200 - 26200 2.62E+04 
Manganese NC 2500 - 2500 2.50E+03 

45 RD 045078 2E-07 8E+OO 5E+OO Metal Iron NC 29300 - 29300 2.93E+04 
Nickel NC 1530 -1530 1.53E+03 

45 RD 045080 3E-05 1E+01 6E+OO Metal Arsenic C 1.2 - 1.2 1.20E+OO 
Iron NC 56100 - 56100 5.61E+04 
Manganese NC 1100 - 1100 1.10E+03 
Nickel NC 1710 -1710 1.71E+03 
Vanadium NC 67.4 - 67.4 6.74E+01 

45 RD 046072 2E-04 1E+01 3E+OO Metal Arsenic C 6-6 6.00E+OO 
Iron NC 52000 - 52000 5.20E+04 
Manganese NC 1080 -1080 1.08E+03 
Nickel NC 769- 769 7.69E+02 
Thallium NC 7.1 - 7.1 7.10E+OO 
Vanadium NC 117-117 1.17E+02 

45 RD 046074 8E-05 2E+01 1E+01 Metal Arsenic C 2.8 - 2.8 2.80E+OO 
Copper NC 536 - 536 5.36E+02 
Iron NC 25900 - 25900 2.59E+04 
Mercury NC 17.5-17.5 1.75E+01 
Zinc NC 567 - 567 5.67E+02 

PAH Benzo(a)pyrene C 0.04- 0.04 4.00E-02 
45 RD 046076 1E-04 1E+01 3E+OO Metal Arsenic C 3.5- 4.1 4.10E+OO 

Iron NC 39900 - 48700 4.87E+04 
Manganese NC 799-1180 1.18E+03 
Nickel NC 341 - 798 7.98E+02 
Vanadium NC 62.5-113 1.13E+02 

45 RD 046077 9E-05 9E+OO 4E+OO Metal Arsenic C 3.5 - 3.5 3.50E+OO 
Iron NC 23600 - 39500 3.95E+04 
Nickel NC 702 - 1110 1.11E+03 

45 RD 046079 8E-05 8E+OO 2E+OO Metal Arsenic C 2.9- 2.9 2.90E+OO 
Iron NC 44000 - 44000 4.40E+04 
Manganese NC 864- 864 8.64E+02 
Nickel NC 668- 668 6.68E+02 
Vanadium NC 88.3- 88.3 8.83E+01 

45 RD 046080 3E-07 1E+01 5E+OO Metal Iron NC 45400 - 45400 4.54E+04 
Manganese NC 939- 939 9.39E+02 
Nickel NC 1490-1490 1.49E+03 

Detection 
Freauencv 

1/2 
2/2 
2/2 
2/2 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
2/2 
2/2 
2/2 
2/2 
1/2 
1/2 
1/2 
1/2 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
2/2 
2/2 
2/2 
2/2 
2/2 
1/2 
2/2 
2/2 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

3.74E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
- - - - -
- -- - -- -

5.49E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --
- - - - -
- - -- - --
- - -- -- --
- - -- - -

3.40E-05 56.6 5.4 0.0 38.0 
6.27E-05 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- - -- - -
- -- - -- -

5.90E-06 70.1 28.8 0.0 1.1 
1.60E-06 63.6 26.1 0.0 10.3 
1.66E-06 63.6 26.1 0.0 10.3 
1.18E-06 65.3 26.8 0.0 8.0 
5.49E-05 56.6 5.4 0.0 38.0 

- - - - -
-- -- -- -- --
- - - - -
- - -- - -
- - - - --

3.13E-05 56.6 5.4 0.0 38.0 
-- -- -- - --
- - - - -
- - - - -
-- -- - -- --

1.57E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
- - - - -
- - - - -
-- -- -- -- --
- - -- - -

7.31 E-05 56.6 5.4 0.0 38.0 

- - - - -
-- -- -- -- --
-- -- -- -- --
-- -- - -- --

1.07E-06 70.1 28.8 0.0 1.1 
1.07E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
- - - - -
- - - - --
- -- - -- -

9.14E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --
- - - - -

7.58E-05 56.6 5.4 0.0 38.0 

-- -- -- -- --
- - - - -
- - - - -
- -- - -- -
- - - - --

- - - -- --
-- -- -- -- --

Percent Contribution by Exposure Pathwa~ 
to Total RME HI Metals 

Inhalation Home- Maximum 

Chemical- (Releases grown Concentration 

Specific ln,cidental Dermal to Ambient Produce Exceeds 

HI Ingestion Contact Air) Ingestion HPAL HPAL? 

<1 ' - - - - 11.1 Yes 
1.67E+OO 93.6 0.0 0.0 6.4 58000 No 
2.89E+OO 44.9 0.0 2.9 52.2 1431 Yes 
4.30E+OO 19.3 0.0 1.0 79.6 . No 

<1 - - - - 11.1 No 
1.82E+OO 93.6 0.0 0.0 6.4 58000 No 
2.86E+OO 19.3 0.0 1.0 79.6 . No 
2.13E+OO 93.6 0.0 0.0 6.4 58000 No 
1.17E+OO 44.9 0.0 2.9 52.2 1431 No 
4.83E+OO 19.3 0.0 1.0 79.6 . No 

<1 - - - - 11.1 No 
<1 - - - - 11.1 No 

1.91E+OO 93.6 0.0 0.0 6.4 58000 No 
3.12E+OO 44.9 0.0 2.9 52.2 1431 Yes 
3.27E+OO 19.3 0.0 1.0 79.6 . No 

- - - - - -- --
- - - - - -- --
- - - - - -- --
- - - - - -- --
<1 - - -- - 11.1 No 

1.07E+OO 5.5 0.0 0.0 94.5 124.31 Yes 
1.19E+OO 93.6 0.0 0.0 6.4 58000 No 
2.97E+OO 44.9 0.0 2.9 52.2 1431 Yes 
1.33E+OO ' 93.6 0.0 0.0 6.4 58000 No 
5.06E+OO 19.3 0.0 1.0 79.6 . No 

<1 - - - - 11.1 No 
2.55E+OO 93.6 0.0 0.0 6.4 58000 No 
1.30E+OO 44.9 0.0 2.9 52.2 1431 No 
5.66E+OO 19.3 0.0 1.0 79.6 . No 
1.04E+OO 82.9 0.0 0.0 17.1 117.17 No 

<1 - - - -- 11.1 No 
2.37E+OO 93.6 0.0 0.0 6.4 58000 No 
1.28E+OO 44.9 0.0 2.9 52.2 1431 No 
2.55E+OO 19.3 0.0 1.0 79.6 . No 
1.41 E+OO 97.3 0.0 0.0 2.7 0.81 Yes 
1.80E+OO 82.9 0.0 0.0 17.1 117.17 No 

<1 - - - - 11.1 No 
3.37E+OO 5.5 0.0 0.0 94.5 124.31 Yes 
1.18E+OO 93.6 0.0 0.0 6.4 58000 No 
1.10E+01 6.8 0.0 0.0 93.2 2.28 Yes 
1.52E+OO 1.6 0.0 0.0 98.4 109.86 Yes 

- - - - - -- --
<1 - - - - 11.1 No 

2.22E+OO 93.6 0.0 0.0 6.4 58000 No 
1.40E+OO 44.9 0.0 2.9 52.2 1431 No 
2.64E+OO 19.3 0.0 1.0 79.6 . No 
1.74E+OO 82.9 0.0 0.0 17.1 117.17 No 

<1 - - - - 11.1 No 
1.80E+OO 93.6 0.0 0.0 6.4 58000 No 
3.67E+OO 19.3 0.0 1.0 79.6 . No 

<1 - - -- - 11.1 No 
2.00E+OO 93.6 0.0 0.0 6.4 58000 No 
1.02E+OO 44.9 0.0 2.9 52.2 1431 No 
2.21E+OO 19.3 0.0 1.0 79.6 . No 
1.36E+OO 82.9 0.0 0.0 17.1 117.17 No 
2.07E+OO 93.6 0.0 0.0 6.4 58000 No 
1.11E+OO 44.9 0.0 2.9 52.2 1431 No 
4.93E+OO 19.3 0.0 1.0 79.6 . No 
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TABLE 5-5: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (COC) coc Concentrations EPC 

45 RD 046082 3E-04 5E+01 3E+01 Metal Antimony NC 22.3 - 22.3 2.23E+01 
Arsenic C 9.8 - 9.8 9.80E+00 
Copper NC 5230 - 5230 5.23E+03 
Iron NC 49900 - 49900 4.99E+04 
Lead -- 4850 - 4850 4.85E+03 
Manganese NC 986 - 986 9.86E+02 
Mercury NC 3.7 - 3.7 3.70E+00 
Zinc NC 2220 - 2220 2.22E+03 

PesUPCB Aroclor-1260 C/NC 1.4-1.4 1.40E+00 
45 RD 047076 9E-05 6E+00 2E+00 Metal Arsenic C 3.4 - 3.4 3.40E+00 

Iron NC 13900 - 36000 3.60E+04 
Manganese NC 213- 894 8.94E+02 
Vanadium NC 36.5 - 67.8 6.78E+01 

45 RD 047077 2E-04 6E+00 2E+00 Metal Arsenic C 7.7 - 8.6 8.60E+00 
Iron NC 39500 - 42700 4.27E+04 
Manganese NC 1060 -1270 1.27E+03 
Vanadium NC 55 - 65.8 6.58E+01 

45 RD 047086 8E-05 5E+00 <1 Metal Arsenic C 3.1 - 3.1 3.10E+00 
Iron NC 25600 - 25600 2.56E+04 
Manganese NC 1040 -1040 1.04E+03 
Nickel NC 347 - 347 3.47E+02 

45 RD 047089 1E-04 9E+00 2E+00 Metal Arsenic C 5.4 - 5.4 5.40E+00 
Copper NC 188-188 1.88E+02 
Iron NC 41100 - 41100 4.11 E+04 
Lead .. 1080 -1080 1.08E+03 
Manganese NC 991 - 991 9.91E+02 
Zinc NC 401 - 401 4.01E+02 

PesUPCB Aroclor-1260 C 0.75 - 0.75 7.50E-01 
45 RD 047092 2E-07 7E+00 4E+00 Metal Iron NC 36400 - 36400 3.64E+04 

Lead .. 187 -187 1.87E+02 
Nickel NC 1110 -1110 1.11E+03 

45 RD 048072 7E-05 1E+01 8E+00 Metal Arsenic C 2-2 2.00E+00 
Iron NC 12200- 61100 6.11 E+04 
Manganese NC 219-1030 1.03E+03 
Nickel NC 34.5 - 2400 2.40E+03 

PAH Benzo(a)pyrene C 0.46 - 0.46 4.60E-01 
45 RD 048080 2E-04 8E+01 7E+01 Metal Antimony NC 29 - 29 2.90E+01 

Arsenic C 7.8 - 7.8 7.80E+00 
Copper NC 10400 - 10400 1.04E+04 
Iron NC 32400 - 32400 3.24E+04 
Lead .. 1900 - 1900 1.90E+03 
Nickel NC 323 - 323 3.23E+02 
Vanadium NC 74- 74 7.40E+01 
Zinc NC 784 • 784 7.84E+02 

PesUPCB Aroclor-1260 C/NC 1.4-1.4 1.40E+00 
45 RD 049079 2E-04 1E+01 4E+00 Metal Arsenic C 7-7 7.00E+00 

Cadmium NC 4-4 4.00E+00 
Copper NC 619-619 6.19E+02 
Iron NC 28400 - 28400 2.84E+04 
Lead .. 1070 -1070 1.07E+03 

PesUPCB Aroclor-1260 C/NC 3.3 - 3.3 3.30E+00 
45 RD 049085 2E-07 9E+00 5E+00 Metal Iron NC 44600 - 44600 4.46E+04 

Manganese NC 1080-1080 1.08E+03 
Nickel NC 1490 -1490 1.49E+03 

45 RD 049088 3E-07 9E+00 6E+00 Metal Iron NC 37000 - 37000 3.70E+04 
Nickel NC 1740 -1740 1.74E+03 

45 RD 049091 1E-04 8E+00 3E+00 Metal Arsenic C 4.8 - 4.8 4.80E+00 
Iron NC 43200 - 43200 4.32E+04 
Nickel NC 852 - 852 8.52E+02 
Vanadium NC 73.8 - 73.8 7.38E+01 

Detection 
Freauencv 

1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/2 
2/2 
2/2 
2/2 
1/2 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

- - - - -
2.56E-04 56.6 5.4 0.0 38.0 

- - - - -
-- -- -- -- --
- - - -- -
- - - - -
-- - -- -- --
- -- - -- -

6.63E-06 66.1 29.2 0.0 4.7 
8.88E-05 56.6 5.4 0.0 38.0 

- -- -- -- -
- - - - -
- -- - -- -

2.25E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
- - - - -
-- -- -- -- --

8.10E-05 56.6 5.4 0.0 38.0 

-- -- .. .. .. 
- - .. - -
- - - - -

1.41 E-04 56.6 5.4 0.0 38.0 
- - - - -
.. .. .. .. . . 
- .. - .. -
- - - - -
- .. - .. -

3.55E-06 66.1 29.2 0.0 4.7 
- - - - -
.. .. .. .. .. 
- - - - -

5.22E-05 56.6 5.4 0.0 38.0 
.. - -- -- .. 
- - - - -
- .. - -- -

1.23E-05 70.1 28.8 0.0 1.1 
- - - - -

2.04E-04 56.6 5.4 0.0 38.0 
- .. - .. -
.. .. .. - -
- .. - .. -
- - - - -
- .. - .. -
- -- - .. -

6.63E-06 66.1 29.2 0.0 4.7 
1.83E-04 56.6 5.4 0.0 38.0 

- .. - .. -
- - - - -
-- - .. .. -
- - - - -

1.56E-05 66.1 29.2 0.0 4.7 
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

1.25E-04 56.6 5.4 0.0 38.0 
- .. .. .. .. 
- - - - -
.. .. .. - .. 

Percent Contribution by Exposure Pathway 
to Total RME HI Metals • 

Inhalation Home- Maximum 

Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Exceeds 

HI Ingestion Contact Air) Ingestion HPAL HPAL? 

2.18E+00 32.7 0.0 0.0 67.3 9.05 Yes 
<1 - - - - 11.1 No 

3.29E+01 5.5 0.0 0.0 94.5 124.31 Yes 
2.27E+00 93.6 0.0 0.0 6.4 58000 No 

-- -- -- -- -- 8.99 Yes 
1.17E+00 44.9 0.0 2.9 52.2 1431 No 
2.33E+00 6.8 0.0 0.0 93.2 2.28 Yes 
5.95E+00 1.6 0.0 0.0 98.4 109.86 Yes 
1.29E+00 69.6 27.3 0.0 3.1 -- --

<1 - - - -- 11.1 No 
1.64E+00 93.6 0.0 0.0 6.4 58000 No 
1.06E+00 44.9 0.0 2.9 52.2 1431 No 
1.05E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 - - - - 11.1 No 
1.94E+00 93.6 0.0 0.0 6.4 58000 No 
1.51 E+00 44.9 0.0 2.9 52.2 1431 No 
1.01 E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 - - - - 11.1 No 
1.17E+00 93.6 0.0 0.0 6.4 58000 No 
1.23E+00 44.9 0.0 2.9 52.2 1431 No 
1.15E+00 19.3 0.0 1.0 79.6 . No 

<1 - - - - 11.1 No 
1.18E+00 5.5 0.0 0.0 94.5 124.31 Yes 
1.87E+00 93.6 0.0 0.0 6.4 58000 No 

.. .. .. .. .. 8.99 Yes 
1.18E+00 44.9 0.0 2.9 52.2 1431 No 
1.07E+00 1.6 0.0 0.0 98.4 109.86 Yes • <1 - - - - - -
1.66E+00 93.6 0.0 0.0 6.4 58000 No 

.. .. .. -- .. 8.99 Yes 
3.67E+00 19.3 0.0 1.0 79.6 . No 

<1 - - - - 11.1 No 
2.78E+00 93.6 0.0 0.0 6.4 58000 Yes 
1.22E+00 44.9 0.0 2.9 52.2 1431 No 
7.94E+00 19.3 0.0 1.0 79.6 . No 

- - - - - .. -
2.84E+00 32.7 0.0 0.0 67.3 9.05 Yes 

<1 - - - - 11.1 No 
6.53E+01 5.5 0.0 0.0 94.5 124.31 Yes 
1.48E+00 93.6 0.0 0.0 6.4 58000 No 

.. - .. .. . . 8.99 Yes 
1.07E+00 19.3 0.0 1.0 79.6 . No 
1.14E+00 82.9 0.0 0.0 17.1 117.17 No 
2.10E+00 1.6 0.0 0.0 98.4 109.86 Yes 
1.29E+00 69.6 27.3 0.0 3.1 - .. 

<1 - - - - 11.1 No 
1.16E+00 8.8 0.0 0.0 91.1 3.14 Yes 
3.89E+00 5.5 0.0 0.0 94.5 124.31 Yes 
1.29E+00 93.6 0.0 0.0 6.4 58000 No 

- .. - .. .. 8.99 Yes 
3.03E+00 69.6 27.3 0.0 3.1 - .. 
2.03E+00 93.6 0.0 0.0 6.4 58000 No 
1.28E+00 44.9 0.0 2.9 52.2 1431 No 
4.93E+00 19.3 0.0 1.0 79.6 . No 
1.68E+00 93.6 0.0 0.0 6.4 58000 No 
5.76E+00 19.3 0.0 1.0 79.6 . No 

<1 - - - - 11.1 No 
1.97E+00 93.6 0.0 0.0 6.4 58000 No 
2.82E+00 19.3 0.0 1.0 79.6 . No 
1.14E+00 82.9 0.0 0.0 17.1 117.17 No • 
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• 

• 

• 

TABLE 5-5: TOTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE {CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

-

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (COC) coc Concentrations EPC 

45 RD 050071 2E-07 9E+00 4E+00 Metal Iron NC 47000 - 47000 4.70E+04 
Manganese NC 1270 -1270 1.27E+03 
Nickel NC 1270 -1270 1.27E+03 
Vanadium NC 66.3- 66.3 6.63E+01 

45 RD 050077 3E-04 7E+00 2E+00 Metal Arsenic C 9.7- 9.7 9.70E+00 
Nickel NC 344- 344 3.44E+02 
Vanadium NC 121 -121 1.21 E+02 

Pest/PCB Aroclor-1260 C/NC 1.1 - 1.1 1.10E+00 
45 RD 050083 3E-08 7E+00 3E+00 Metal Iron NC 38300 - 38300 3.83E+04 

Mercury NC 2.3 - 2.3 2.30E+00 
Vanadium NC 114-114 1.14E+02 

45 RD 050086 1E-04 6E+00 2E+00 Metal Arsenic C 3.8 - 3.8 3.80E+00 
Iron NC 32500 - 32500 3.25E+04 
Nickel NC 660-660 6.60E+02 

svoc Pentachlorophenol C 10 -10 1.00E+01 
45 RD 050088 3E-07 9E+00 6E+00 Metal Iron NC 43400 - 43400 4.34E+04 

Nickel NC 1770 -1770 1.77E+03 
45 RD 052071 4E-07 1E+01 9E+00 Metal Iron NC 45800 - 45800 4.58E+04 

Nickel NC 2690 -2690 2.69E+03 
45 RD 052075 3E-05 1E+01 6E+00 Metal Arsenic C 1.1 - 1.1 1.10E+00 

Iron NC 44600 - 44600 4.46E+04 
Manganese NC 920 - 920 9.20E+02 
Nickel NC 1880 -1880 1.88E+03 

45 RD 052082 5E-07 9E+00 4E+00 Metal Iron NC 51800 - 51800 5.18E+04 
Manganese NC 1010 -1010 1.01E+03 
Nickel NC 1060 -1060 1.06E+03 
Vanadium NC 99,9 - 99,9 9.99E+01 

45 RD 052085 1E-07 6E+00 2E+00 Metal Iron NC 29600 - 29600 2.96E+04 
Manganese NC 1590 -1590 1.59E+03 
Nickel NC 324 - 324 3.24E+02 
Vanadium NC 75.2 - 75.2 7.52E+01 

45 RD 053080 2E-04 5E+00 2E+00 Metal Arsenic C 6.6-6.6 6.60E+00 
Iron NC 39100 - 39100 3.91E+04 
Manganese NC 972- 972 9.72E+02 

45 RD 053081 2E-07 1E+01 4E+00 Metal Cadmium NC 11.3-11.3 1.13E+01 
Iron NC 37000 - 37000 3.70E+04 
Nickel NC 1040 -1040 1.04E+03 

45 RD 053082 2E-07 6E+00 2E+00 Metal Iron NC 37100- 37100 3.71E+04 
Nickel NC 420 -420 4.20E+02 
Vanadium NC 82.6 - 82.6 8.26E+01 

45 RD 053083 5E-05 7E+00 2E+00 Metal Arsenic C 1.9-1.9 1.90E+00 
Iron NC 33400 - 33400 3.34E+04 
Manganese NC 869- 869 8.69E+02 
Nickel NC 527 - 527 5.27E+02 
Vanadium NC 72.8- 72.8 7.28E+01 

45 RD 053085 6E-05 7E+00 <1 Metal Arsenic C 2-2 2.00E+00 
Iron NC 21600 - 28700 2.87E+04 
Lead -- 12.5-169 1.69E+02 
Nickel NC 25.2-411 4.11 E+02 

svoc Bis(2-ethylhexyl)phthalate C 3.6 - 3.6 3.60E+00 
45 RD 054071 8E-08 7E+00 2E+00 Metal Iron NC 52500 - 52500 5.25E+04 

Manganese NC 1200 -1200 1.20E+03 
Vanadium NC 109-109 1.09E+02 

45 RD 054074 1E-04 5E+00 <1 Metal Arsenic C 3.9 - 3.9 3.90E+00 
Iron NC 26200 - 26200 2.62E+04 
Lead -- 597 - 597 5.97E+02 

Pest/PCB Aroclor-1260 C 0.32 - 0.32 3.20E-01 
45 RD 054075 1E-04 5E+00 2E+00 Metal Arsenic C 4.2- 4.2 4.20E+00 

Iron NC 33400 - 33400 3.34E+04 
Vanadium NC 78.6 - 78.6 7.86E+01 

Detection 
Freauencv 

1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
2/2 
2/2 
2/2 
2/2 
1/2 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
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Chemical-
Specific 

Cancer Risk 

--
-
-
-

2.53E-04 
-
-

5.21E-06 
-
--
-

9.93E-05 
--
-

3.85E-06 
-
-
-
-

2.87E-05 
--
-
-
-
-
-
-
-
-
-
-

1.72E-04 
--
-
-
--
-
-
-
--

4.96E-05 
--
-
-
-

5.22E-05 
--
--
-

3.15E-06 
-
-
-

1.02E-04 
--
-

1.52E-06 
1.10E-04 

--
--

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI Metals 

Inhalation Home- Inhalation Home- Maximum 
(Releases grown Chemical- (Releases grown Concentration 

Incidental Dermal to Ambient Produce Specific ln,cidental Dermal to Ambient Produce Exceeds 
Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion HPAL HPAL? 

- - - - 2.14E+00 93.6 0,0 0.0 6.4 58000 No 

- -- - - 1.51 E+00 44.9 0.0 2.9 52.2 1431 No 
- - - - 4.20E+00 19.3 0.0 1.0 79.6 . No 

-- - -- - 1.02E+00 82.9 0.0 0,0 17.1 117.17 No 
56.6 5.4 0,0 38.0 <1 - - - - 11.1 No 
- - - - 1.14E+00 19,3 0.0 1.0 79.6 . No 
- - - - 1.87E+00 82.9 0.0 0.0 17.1 117.17 Yes 

66.1 29.2 0.0 4.7 1.01E+00 69.6 27.3 0.0 3.1 -- --
- - - - 1.74E+00 93,6 0.0 0.0 6.4 58000 No 
-- -- -- -- 1.45E+00 6.8 0,0 0.0 93.2 2.28 Yes 
-- -- - - 1.76E+00 82.9 0.0 0.0 17.1 117.17 No 

56.6 5.4 0.0 38.0 <1 - - -- - 11.1 No 
-- -- -- -- 1.48E+00 93.6 0.0 0.0 6.4 58000 No 
- - - - 2.18E+00 ' 19.3 0.0 1.0 79.6 . No 

48.8 38.5 0.0 12.6 <1 - - - - -- --
- - - - 1.98E+00 93.6 0.0 0.0 6.4 58000 No 
- - - - 5.86E+00 19.3 0.0 1.0 79.6 . No 
- - - - 2.09E+00 93,6 0,0 0.0 6.4 58000 No 
-- - - - 8.90E+00 19.3 0.0 1.0 79.6 . No 

56,6 5.4 0.0 38.0 <1 - - -- - 11.1 No 
-- -- -- -- 2.03E+00 93.6 0.0 0,0 6.4 58000 No 
- - - -- 1.09E+00 44.9 0.0 2.9 52.2 1431 No 
- - - - 6.22E+00 19.3 0.0 1.0 79.6 . No 
- - - - 2.36E+00 93.6 0.0 0.0 6.4 58000 No 
- - - - 1.20E+00 44.9 0.0 2.9 52.2 1431 No 
- - - - 3.51E+00 19.3 0,0 1.0 79.6 . No 
-- - -- - 1.54E+00 82.9 0.0 0.0 17.1 117,17 No 
- -- - - 1.35E+00 93.6 0.0 0.0 6.4 58000 No 
- - - - 1.89E+00 44.9 0.0 2.9 52.2 1431 Yes 
- -- -- - 1.07E+00 19.3 0.0 1.0 79.6 . No 
-- - -- - 1.16E+00 82.9 0.0 0.0 17.1 117.17 No 

56.6 5.4 0.0 38.0 <1 - - - - 11.1 No 
-- -- -- -- 1.78E+00 93.6 0.0 0.0 6.4 58000 No 
- - - - 1.15E+00 44.9 0.0 2.9 52.2 1431 No 
- - - - 3.27E+00 8.8 0.0 0.0 91.1 3.14 Yes 
-- -- -- -- 1.68E+00 93.6 0.0 0.0 6.4 58000 No 
- - - - 3.44E+00 19.3 0.0 1.0 79.6 . No 
- - - - 1.69E+00 93.6 0.0 0.0 6.4 58000 No 
- - - -- 1.39E+00 19.3 0.0 1.0 79.6 . No 
-- -- -- - 1.27E+00 82.9 0.0 0.0 17.1 117.17 No 

56.6 5.4 0.0 38.0 <1 - - -- - 11.1 No 
-- -- -- -- 1.52E+00 93.6 0.0 0.0 6.4 58000 No 
- - - - 1.03E+00 44.9 0.0 2.9 52.2 1431 No 
- - - - 1.74E+00 19.3 0.0 1.0 79.6 . No 
-- - -- - 1.12E+00 82.9 0.0 0.0 17.1 117.17 No 

56.6 5.4 0.0 38.0 <1 - - - - 11.1 No 
-- -- - -- 1.31 E+00 93.6 0.0 0.0 6.4 58000 No 
-- -- -- -- -- -- -- -- -- 8.99 Yes 
-- - -- -- 1.36E+00 19.3 0.0 1.0 79.6 . No 

2.5 0.8 0.0 96.7 <1 - - -- - -- --
- - - - 2.39E+00 93.6 0.0 0.0 6.4 58000 No 
- - - - 1.42E+00 44.9 0.0 2.9 52.2 1431 No 
- - - - 1.68E+00 82.9 0.0 0.0 17.1 117.17 No 

56.6 5.4 0.0 38.0 <1 - - - - 11.1 No 
-- -- -- -- 1.19E+00 93.6 0.0 0.0 6.4 58000 No 

-- - -- -- -- -- -- -- -- 8.99 Yes 
66.1 29.2 0.0 4.7 <1 - - -- - -- --
56.6 5.4 0.0 38.0 <1 - - -- - 11.1 No 

-- -- -- -- 1.52E+00 93.6 0.0 0.0 6.4 58000 No 
-- -- -- -- 1.21 E+00 82.9 0.0 0.0 17.1 117.17 No 
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TABLE 5-5: TOTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa • to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern COC coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion HPAL HPAL? 

45 RD 054077 5E-05 9E+OO 4E+OO Metal Arsenic C 2-2 2.00E+OO 1/1 5.22E-05 56.6 5.4 0.0 38.0 <1 11.1 No 
Iron NC 42000 - 42000 4.20E+04 1/1 1.91 E+OO 93.6 0.0 0.0 6.4 58000 No 
Nickel NC 1080 -1080 1.08E+03 1/1 3.58E+OO 19.3 0.0 1.0 79.6 No 
Thallium NC 6.8 - 6.8 6.80E+OO 1/1 1.35E+OO 97.3 0.0 0.0 2.7 0.81 Yes 

45 RD 054079 4E-05 9E+OO 4E+OO Metal Arsenic C 1.6-1.6 1.60E+OO 1/1 4.18E-05 56.6 5.4 0.0 38.0 <1 11.1 No 
Iron NC 40000 - 40000 4.00E+04 1/1 1.82E+OO 93.6 0.0 0.0 6.4 58000 No 
Nickel NC 1060 -1060 1.06E+03 1/1 3.51E+OO 19.3 0.0 1.0 79.6 No 

45 RD 054081 4E-05 8E+OO 3E+OO Metal Arsenic C 1.6-1.6 1.60E+OO 1/1 4.18E-05 56.6 5.4 0.0 38.0 <1 11.1 No 
Iron NC 36100- 36100 3.61E+04 1/1 1.64E+OO 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 1890 -1890 1.89E+03 1/1 2.24E+OO 44.9 0.0 2.9 52.2 1431 Yes 
Nickel NC 820 - 820 8.20E+02 1/1 2.71E+OO 19.3 0.0 1.0 79.6 No 

45 RD 055073 3E-07 1E+01 6E+OO Metal Iron NC 47100- 47100 4.71E+04 1/1 2.14E+OO 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 942- 942 9.42E+02 1/1 1.12E+OO 44.9 0.0 2.9 52.2 1431 No 
Nickel NC 1730-1730 1.73E+03 1/1 5.73E+OO 19.3 0.0 1.0 79.6 No 

45 RD 059078 3E-07 9E+OO 3E+OO Metal Iron NC 40000- 51000 5.10E+04 2/2 2.32E+OO 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 743-1230 1.23E+03 2/2 1.46E+OO 44.9 0.0 2.9 52.2 1431 No 
Nickel NC 583 - 973 9.73E+02 2/2 3.22E+OO 19.3 0.0 1.0 79.6 No 
Vanadium NC 75.6 - 91.3 9.13E+01 2/2 1.41 E+OO 82.9 0.0 0.0 17.1 117.17 No 

EMl-1 Ml AZ35 5E-06 <1 <1 Metal Arsenic C 1.5-1.5 1.50E+OO 1/1 3.46E-06 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BA34 3E-05 <1 <1 Metal Arsenic C 2.8 - 9.9 9.90E+OO 3/4 2.28E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.052 - 0.46 4.60E-01 3/10 2.62E-06 36.8 63.2 0.0 
EMl-1 Ml BA35 3E-06 <1 <1 Metal Arsenic C 0.84 - 1.4 1.40E+OO 2/2 3.23E-06 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BB32 2E-05 <1 <1 Metal Arsenic C 3.8 - 3.8 3.80E+OO 1/5 8.76E-06 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.043 - 0.6 6.00E-01 2/6 3.42E-06 36.8 63.2 0.0 • Pest/PCB Aroclor-1260 C 0.019-1.5 1.50E+OO 3/6 1.49E-06 35.1 64.9 0.0 <1 
EMl-1 Ml BB33 3E-05 <1 <1 Metal Arsenic C 2.7 - 11 8.69E+OO 5/6 2.00E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo a)pyrene C 0.13- 0.38 3.80E-01 2/11 2.16E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1254 C 6.9-6.9 6.90E+OO 1/11 6.87E-06 35.1 64.9 0.0 <1 

EMl-1 Ml BB34 3E-05 <1 <1 Metal Arsenic C 3.4- 14.5 8.89E+OO 6/14 2.05E-05 71.6 28.4 0.0 <1 11.1 Yes 
PAH Benzo(a)pyrene C 0.014 - 0.31 3.10E-01 8/16 1.??E-06 36.8 63.2 0.0 

Pest/PCB Aroclor-1260 C 0.02 - 1.6 1.60E+OO 3/9 1.59E-06 35.1 64.9 0.0 <1 
EMl-1 Ml BB35 7E-06 <1 <1 Metal Arsenic· C 3-3 3.00E+OO 1/1 6.92E-06 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BC32 7E-06 <1 <1 Metal Arsenic C 3.2 - 3.2 3.20E+OO 1/1 7.38E-06 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BC33 1E-05 <1 <1 Metal Arsenic C 0.59- 4.3 4.30E+OO 3/4 9.92E-06 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo( a )pyrene C 0.068- 0.29 2.90E-01 2/14 1.65E-06 36.8 63.2 0.0 
EMl-1 Ml BC34 4E-06 <1 <1 Metal Arsenic C 1.4-1.4 1.40E+OO 1/2 3.23E-06 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BD32 3E-05 <1 <1 Metal Arsenic C 3.5 - 12 1.20E+01 3/5 2.77E-05 71.6 28.4 0.0 <1 11.1 Yes 
EMl-1 Ml BD33 6E-05 <1 <1 Metal Arsenic C 3.5 - 62 2.54E+01 12/12 5.87E-05 71.6 28.4 0.0 <1 11.1 Yes 

Lead 5.5-1420 1.42E+03 11/13 8.99 Yes 
EMl-1 Ml BD34 2E-05 <1 <1 Metal Arsenic C 0.84 -14.5 8.32E+OO 7/9 1.92E-05 71.6 28.4 0.0 <1 11.1 Yes 

Pest/PCB Aroclor-1254 C 0.46 - 3.3 3.30E+OO 2/6 3.28E-06 35.1 64.9 0.0 <1 
EMl-1 Ml BE30 1E-05 <1 <1 Metal Arsenic C 3.6- 5.1 4.72E+OO 4/6 1.09E-05 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BE31 3E-05 <1 <1 Metal Arsenic C 7.9-12 1.20E+01 2/2 2.77E-05 71.6 28.4 0.0 <1 11.1 Yes 
EMl-1 Ml BE32 2E-05 <1 <1 Metal Arsenic C 3.2 - 8.8 7.10E+OO 5/6 1.64E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.096 - 0.85 8.50E-01 2/6 4.84E-06 36.8 63.2 0.0 
EMl-1 Ml BE33 2E-05 <1 <1 Metal Arsenic C 1.6 - 11 6.16E+OO 21/21 1.42E-05 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BE34 5E-05 3E+OO 3E+OO Metal Arsenic C 2.5-11.8 6.93E+OO 7/11 1.60E-05 71.6 28.4 0.0 <1 11.1 Yes 

Pest/PCB Aroclor-1254 C/NC 30 - 38 3.80E+01 2/11 3.78E-05 35.1 64.9 0.0 2.65E+OO 35.1 64.9 0.0 
EMl-1 Ml BF31 1E-04 <1 <1 Metal Arsenic C 4.4- 45 4.50E+01 3/3 1.04E-04 71.6 28.4 0.0 <1 11.1 Yes 

Lead 35.6 - 4300 4.30E+03 3/3 8.99 Yes 
EMl-1 Ml BF32 2E-05 <1 <1 Metal Arsenic C 5.5 - 9.7 9.70E+OO 2/2 2.24E-05 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BF33 1E-05 <1 <1 Metal Arsenic C 5.3 - 6.2 6.20E+OO 2/2 1.43E-05 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BF34 2E-05 <1 <1 Metal Arsenic C 3.9-7.5 7.50E+OO 3/3 1.73E-05 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BG32 6E-06 <1 <1 PAH Benzo(a pyrene C 0.27 - 0.7 7.00E-01 2/4 3.99E-06 36.8 63.2 0.0 
EMl-1 Ml BG33 2E-05 <1 <1 Metal Arsenic C 2.8 - 4.5 3.75E+OO 4/7 8.64E-06 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo( a )pyrene C 0.45-0.99 9.90E-01 3/20 5.64E-06 36.8 63.2 0.0 
EMl-1 Ml BG34 2E-05 <1 <1 Metal Arsenic C 1.9- 7.3 7.30E+OO 3/4 1.68E-05 71.6 28.4 0.0 <1 11.1 No • PAH Benzo a rene C 0.066 - 0.4 4.00E-01 2/4 2.28E-06 36.8 63.2 0.0 
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TABLE 5-5: TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa 
to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical• (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) HPAL HPAL? 

EMl-1 Ml BH33 6E-06 <1 <1 Metal Arsenic C 1.6-2.3 2.30E+00 2/4 5.30E-06 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BH34 4E-06 <1 <1 Metal Arsenic C 1.7 - 1.7 1.70E+00 1/1 3.92E-06 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BI32 2E-05 <1 <1 Metal Arsenic C 9.4 - 9.4 9.40E+00 1/1 2.17E-05 71.6 28.4 0.0 <1 11.1 No 
EMl-1 Ml BI34 2E-04 <1 <1 Metal Arsenic C 3.6 - 99.5 9.95E+01 2/5 2.29E-04 71.6 28.4 0.0 <1 11.1 Yes 

Lead 8.7 - 1340 1.34E+03 3/5 8.99 Yes 
PAH Benzo(a)pyrene C 0.21 - 0.21 2.10E-01 1/4 1.20E-06 36.8 63.2 0.0 

EMl-1 Ml BJ33 3E-05 <1 <1 Metal Arsenic C 12.1 -12.1 1.21 E+01 1/1 2.79E-05 71.6 28.4 0.0 <1 11.1 Yes 
EOS-1 OS AL35 3E-05 <1 <1 Metal Arsenic C 6.9 - 12 1.20E+01 2/2 3.23E-05 62.8 37.2 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.17 - 0.17 1.70E-01 1/2 1.30E-06 28.0 71.9 0.0 
EOS-1 OS AL36 1E-04 3E+00 <1 Metal Arsenic C 2.9 - 31 3.10E+01 2/5 8.34E-05 62.8 37.2 0.0 <1 11.1 Yes 

Lead 28 - 470 4.13E+02 5/5 8.99 Yes 
PAH Benzo( a )anthracene C 2.7 - 2.7 2.70E+00 1/5 2.07E-06 28.0 71.9 0.0 

Benzo(a)pyrene C 0.25 - 2.5 2.50E+00 2/5 1.91 E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.085 - 3.5 3.50E+00 2/5 2.68E-06 28.0 71.9 0.0 
Benzo(k)fluoranthene C 1.7 -1.7 1.70E+00 1/5 1.30E-06 28.0 71.9 0.0 
lndeno(1,2,3-cd)pyrene C 0.17-1.4 1.40E+00 2/5 1.07E-06 28.0 71.9 0.0 

PesUPCB Aroclor-1260 C/NC 0.13 - 5.5 5.50E+00 4/5 7.40E-06 26.6 73.4 0.0 1.39E+00 29.0 71.0 0.0 
EOS-1 OS AL37 2E-05 <1 <1 Metal Arsenic C 8.6 - 8.6 8.60E+00 1/1 2.31 E-05 62.8 37.2 0.0 <1 11.1 No 
EOS-1 OS AM36 1E-04 1E+01 1E+01 Metal Arsenic C 8.4- 18 1.80E+01 3/6 4.85E-05 62.8 37.2 0.0 <1 11.1 Yes 

Lead 38 - 700 5.72E+02 5/6 8.99 Yes 
PAH Benzo(a)pyrene C 0.045-0.15 1.50E-01 2/6 1.15E-06 28.0 71.9 0.0 

PesUPCB Aroclor-1260 C/NC 0.15-40 4.00E+01 3/6 5.39E-05 26.6 73.4 0.0 1.01 E+01 29.0 71.0 0.0 
EOS-1 OS AM37 1E-04 5E+00 3E+00 Metal Arsenic C 6.2-12 1.20E+01 3/4 3.23E-05 62.8 37.2 0.0 <1 11.1 Yes 

Lead 270 - 871 8.65E+02 4/4 8.99 Yes 

• PAH Benzo(a)anthracene C 0.52 - 20 2.00E+01 3/4 1.53E-05 28.0 71.9 0.0 
Benzo(a)pyrene C 0.1 - 3.5 3.50E+00 3/4 2.68E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.15-6.5 6.50E+00 3/4 4.98E-06 28.0 71.9 0.0 
Chrysene C 0.58 - 20 2.00E+01 3/4 1.53E-06 28.0 71.9 0.0 
Dibenz(a,h)anthracene C 0.61 - 0.61 6.10E-01 1/4 2.84E-06 28.0 71.9 0.0 
lndeno(1,2,3-cd)pyrene C 0.38 - 2.3 2.30E+00 2/4 1.76E-06 28.0 71.9 0.0 

PesUPCB Aroclor-1260 C/NC 0.074-12 1.20E+01 4/4 1.62E-05 26.6 73.4 0.0 3.02E+00 29.0 71.0 0.0 
EOS-1 OS AM38 6E-05 2E+00 <1 Metal Arsenic C 5.2 -19.2 1.92E+01 2/3 5.17E-05 62.8 37.2 0.0 <1 11.1 Yes 

Lead 19.2-1180 1.18E+03 3/3 8.99 Yes 
PAH Benzo( a )pyrene C 0.33 - 0.33 3.30E-01 1/3 2.53E-06 28.0 71.9 0.0 

PesUPCB Aroclor-1260 C 0.5-1.3 1.30E+00 2/3 1.75E-06 26.6 73.4 0.0 <1 
EOS-1 OS AN37 4E-05 2E+00 2E+00 Metal Arsenic C 4.4- 6.8 6.80E+00 3/3 1.83E-05 62.8 37.2 0.0 <1 11.1 No 

Lead 509- 4810 4.81E+03 3/3 8.99 Yes 
PAH Benzo(a)pyrene C 0.17-0.86 8.60E-01 3/4 6.58E-06 28.0 71.9 0.0 

Benzo(b )fluoranthene C 0.41 - 1.5 1.50E+00 3/4 1.15E-06 28.0 71.9 0.0 
PesUPCB Aroclor-1260 C/NC 0.7 - 6.4 5.61E+00 4/4 7.56E-06 26.6 73.4 0.0 1.41 E+00 29.0 71.0 0.0 

EOS-1 OS AN38 1E-04 4E+00 3E+00 Metal Arsenic C 2 - 29.5 2.08E+01 11/11 5.61 E-05 62.8 37.2 0.0 <1 11.1 Yes 
Lead 740-4130 2.71 E+03 11/11 8.99 Yes 

PAH Benzo(a)anthracene C 0.079 - 11 6.74E+00 7/11 5.16E-06 28.0 71.9 0.0 
Benzo(a)pyrene C 0.064 - 6.5 4.15E+00 8/11 3.18E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.13-21 8.36E+00 9/11 6.40E-06 28.0 71.9 0.0 
Benzo(k)fluoranthene C 0.045 - 20 1.47E+01 8/11 1.12E-05 28.0 71.9 0.0 
Chrysene C 0.081 -19 1.33E+01 8/11 1.02E-06 28.0 71.9 0.0 
Dibenz(a,h)anthracene C 0.049 -1.7 1.70E+00 6/11 7.92E-06 28.0 71.9 0.0 
lndeno(1,2,3-cd)pyrene C 0.045 - 3.3 3.13E+00 8/11 2.40E-06 28.0 71.9 0.0 

PesUPCB Aroclor-1260 C/NC 0.44 - 4.8 4.07E+00 5/5 5.47E-06 26.6 73.4 0.0 1.02E+00 29.0 71.0 0.0 
PCB-105 C 0.015- 0.12 1.20E-01 2/6 1.21 E-06 26.6 73.4 0.0 
PCB-118 C 0.012 - 0.22 2.20E-01 5/6 2.22E-06 26.6 73.4 0.0 
PCB-187 C 0.024 - 1 1.00E+00 6/6 1.35E-06 26.6 73.4 0.0 <1 
PCB-206 C 0.004 -1.2 1.20E+00 5/6 1.62E-06 26.6 73.4 0.0 <1 

EOS-1 OS AN39 3E-05 <1 <1 Metal Arsenic C 8.6 - 9.3 9.30E+00 2/2 2.50E-05 62.8 37.2 0.0 <1 11.1 No 
Lead 275 - 875 8.75E+02 2/2 8.99 Yes 

PesUPCB Aroclor-1260 C 1.5-1.8 1.80E+00 2/2 2.42E-06 26.6 73.4 0.0 <1 

• EOS-1 OS AO37 1E-05 <1 <1 Metal Arsenic C 5.2 - 5.2 5.20E+00 1/1 1.40E-05 62.8 37.2 0.0 <1 11.1 No 
Lead 618-618 6.18E+02 1/1 8.99 Yes 
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TABLE 5-5: TOTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa • to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) HPAL HPAL? 

EOS-1, OS AO39 3E-05 <1 <1 Metal Arsenic C 9.3 - 9.3 9.30E+00 1/2 2.50E-05 62.8 37.2 0.0 <1 11.1 No 
Lead 12.6 - 232 2.32E+02 2/2 8.99 Yes 

Pest/PCB Aroclor-1260 C 0.055 -1.3 1.30E+00 2/2 1.75E-06 26.6 73.4 0.0 <1 
EOS-1 OS AP38 2E-05 <1 <1 Metal Arsenic C 6-6 6.00E+00 1/1 1.62E-05 62.8 37.2 0.0 <1 11.1 No 
EOS-1 OS AQ40 3E-05 <1 <1 Metal Arsenic C 7 - 7.2 7.20E+00 2/2 1.94E-05 62.8 37.2 0.0 <1 11.1 No 

Lead 92 - 200 2.00E+02 2/2 8.99 Yes 
PAH Benzo(a)pyrene C 0.33- 0.33 3.30E-01 1/1 2.53E-06 28.0 71.9 0.0 

Dibenz(a,h)anthracene C 0.22 - 0.22 2.20E-01 1/1 1.02E-06 28.0 71.9 0.0 
Pest/PCB Aroclor-1260 C 0.25-1.7 1.70E+00 2/2 2.29E-06 26.6 73.4 0.0 <1 

EOS-1 OS AR39 1E-05 <1 <1 Metal Arsenic C 2.8 - 2.8 2.80E+00 1/8 7.54E-06 62.8 37.2 0.0 <1 11.1 No 
Lead 17 - 260 2.60E+02 5/8 8.99 Yes 

PAH Benzo( a )pyrene C 0.035 - 0.21 2.10E-01 . 3/12 1.61 E-06 28.0 71.9 0.0 
EOS-1 OS AR40 2E-04 1E+01 1E+01 Metal Arsenic C 2 - 85.3 3.20E+01 10/11 8.61 E-05 62.8 37.2 0.0 <1 11.1 Yes 

Lead 7 - 968 9.68E+02 10/11 8.99 Yes 
PAH Benzo(a)pyrene C 0.1 - 3.1 3.10E+00 3/10 2.37E-05 28.0 71.9 0.0 

Benzo(b )fluoranthene C 0.042 - 7.7 4.86E+00 5/10 3.72E-06 28.0 71.9 0.0 
Benzo(k)fluoranthene C 0.034 - 2 2.00E+00 3/10 1.53E-06 28.0 71.9 0.0 
Dibenz(a,h)anthracene C 0.069 - 0.57 5.70E-01 . 2/10 2.65E-06 28.0 71.9 0.0 
lndeno(1,2,3-cd pyrene C 0.048 - 2.5 2.50E+00 3/10 1.91E-06 28.0 71.9 0.0 

Pest/PCB Aroclor-1260 C/NC 0.038- 45 4.50E+01 8/11 6.06E-05 26.6 73.4 0.0 1.13E+01 29.0 71.0 0.0 
EOS-1 OS AS38 2E-04 <1 <1 Metal Arsenic C 11 -56.1 5.18E+01 4/4 1.39E-04 62.8 37.2 0.0 <1 11.1 Yes 

Lead 1440 - 1440 1.44E+03 1/4 8.99 Yes 
PAH Benzo(a)anthracene C 0.1 -1.4 1.40E+00 3/4 1.07E-06 28.0 71.9 0.0 

Benzo(a)pyrene C 0.13 - 2 2.00E+00 4/4 1.53E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.26 - 3.7 3.70E+00 3/4 2.83E-06 28.0 71.9 0.0 • Dibenz(a,h)anthracene C 0.44 - 0.44 4.40E-01 1/4 2.05E-06 28.0 71.9 0.0 

EOS-1 OS AT38 3E-05 <1 <1 Metal Arsenic C 8.1 -10 9.94E+00 6/6 2.68E-05 62.8 37.2 0.0 <1 11.1 No 
Lead 26 - 230 1.93E+02 5/6 8.99 Yes 

PAH Benzo(a)pyrene C 0.084- 0.52 4.66E-01 4/6 3.57E-06 28.0 71.9 0.0 
EOS-1 OS AT39 3E-05 <1 <1 Metal Arsenic C 12-12 1.20E+01 1/1 3.23E-05 62.8 37.2 0.0 <1 11.1 Yes 
EOS-1 OS AU37 9E-03 2E+03 2E+03 Metal Arsenic C 6.9- 9.1 9.10E+00 3/4 2.45E-05 62.8 37.2 0.0 <1 11.1 No 

PAH Benzo(b )fluoranthene C 0.2 - 1.4 1.40E+00 2/4 1.07E-06 28.0 71.9 0.0 
Pest/PCB Aroclor-1260 C/NC 0.16 - 6600 6.60E+03 3/4 8.89E-03 26.6 73.4 0.0 1.66E+03 29.0 71.0 0.0 

EOS-1 OS AV37 5E-03 9E+02 9E+02 Metal Arsenic C 3.3 - 24 1.38E+01 9/9 3.72E-05 62.8 37.2 0.0 <1 11.1 Yes 
Lead 23-487 2.82E+02 8/9 8.99 Yes 

PAH Benzo(a)pyrene C 0.038 - 0.52 5.20E-01 5/9 3.98E-06 28.0 71.9 0.0 
Pest/PCB Aroclor-1260 C/NC 0.24 - 3700 3.70E+03 7/9 4.98E-03 26.6 73.4 0.0 9.33E+02 29.0 71.0 0.0 

EOS-1 OS AW37 2E-05 <1 <1 Metal Arsenic C 8-8 8.00E+00 1/1 2.15E-05 62.8 37.2 0.0 <1 11.1 No 
PAH Benzo( a )pyrene C 0.18-0.18 1.80E-01 1/1 1.38E-06 28.0 71.9 0.0 

EOS-2 OS AX36 2E-04 2E+00 <1 Metal Arsenic C 3 - 95.5 8.17E+01 4/8 2.20E-04 62.8 37.2 0.0 <1 11.1 Yes 
Lead 5.5 - 660 6.60E+02 5/8 8.99 Yes 

PAH Benzo(a)pyrene C 0.27 - 0.27 2.70E-01 1/8 2.07E-06 28.0 71.9 0.0 
Pest/PCB Aroclor-1254 C 0.89 - 0.89 8.90E-01 1/8 1.20E-06 26.6 73.4 0.0 <1 

Aroclor-1260 C 0.016 - 0.81 8.10E-01 2/8 1.09E-06 26.6 73.4 0.0 <1 
EOS-2 OS AX37 3E-05 <1 <1 Metal Arsenic C 4-4 4.00E+00 1/1 1.08E-05 62.8 37.2 0.0 <1 11.1 No 

PAH Benzo(a)anthracene C 1.7 - 1.7 1.70E+00 1/1 1.30E-06 28.0 71.9 0.0 
Benzo(a)pyrene C 2.1-2.1 2.10E+00 1/1 1.61E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 3-3 3.00E+00 1/1 2.30E-06 28.0 71.9 0.0 
Benzo(k)fluoranthene C 1.4-1.4 1.40E+00 1/1 1.07E-06 28.0 71.9 0.0 

EOS-2 OS AY36 1E-04 <1 <1 Metal Arsenic C 2.2 - 50 5.00E+01 6/6 1.35E-04 62.8 37.2 0.0 <1 11.1 Yes 
PAH Benzo( a )pyrene C 0.67 - 0.67 6.70E-01 1/4 5.13E-06 28.0 71.9 0.0 

Pest/PCB Aroclor-1260 C 0.027 -1.7 1.70E+00 4/6 2.29E-06 26.6 73.4 0.0 <1 
EOS-2 OS AY37 7E-05 4E+00 3E+00 Metal Arsenic C 3.1 -19.7 1.97E+01 3/3 5.30E-05 62.8 37.2 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.39 - 0.39 3.90E-01 1/4 2.99E-06 28.0 71.9 0.0 
Pest/PCB Aroclor-1260 C/NC 0.19-12 1.20E+01 2/4 1.62E-05 26.6 73.4 0.0 3.02E+00 29.0 71.0 0.0 

• 
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TABLE 5-5: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern COC coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) Ingestion HPAL HPAL? 

EOS-2 OS AZ36 3E-04 3E+00 <1 Metal Arsenic C 0.72 - 63 6.30E+01 10/10 1.70E-04 62.8 37.2 0.0 <1 11.1 Yes 

Lead 1.5-453 4.53E+02 10/10 8.99 Yes 
PAH Benzo(a)anthracene C 0.087 -14 1.40E+01 4/5 1.07E-05 28.0 71.9 0.0 

Benzo(a)pyrene C 0.053 - 11 1.10E+01 3/5 8.42E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.19-30 3.00E+01 4/5 2.30E-05 28.0 71.9 0.0 
Benzo(k)fluoranthene C 0.11 - 6.9 6.90E+00 3/5 5.28E-06 28.0 71.9 0.0 
Chrysene C 0.26-19 1.90E+01 4/5 1.45E-06 28.0 71.9 0.0 
Dibenz(a,h)anthracene C 2.1 - 2.1 2.10E+00 1/5 9.78E-06 28.0 71.9 0.0 
lndeno(1,2,3-cd)pyrene C 0.04 - 9.8 9.80E+00 3/5 7.50E-06 28.0 71.9 0.0 

Pest/PCB Aroclor-1260 C 0.016 - 3.9 3.90E+00 5/10 5.25E-06 26.6 73.4 0.0 <1 
EOS-2 OS AZ37 7E-05 <1 <1 Metal Arsenic C 16.1 -18.2 1.82E+01 2/2 4.90E-05 62.8 37.2 0.0 <1 11.1 Yes 

Lead 118 - 163 1.63E+02 2/2 8.99 Yes 
PAH Benzo(a)anthracene C 0.15-1.6 1.60E+00 2/3 1.22E-06 28.0 71.9 0.0 

Benzo( a )pyrene C 0.21 - 1.5 1.50E+00 2/3 1.15E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.3- 2 2.00E+00 2/3 1.53E-06 28.0 71.9 0.0 

Pest/PCB Aroclor-1260 C 0.59-1.4 1.40E+00 2/3 1.88E-06 26.6 73.4 0.0 <1 
EOS-2 OS BA36 1E-03 5E+00 3E+00 Metal Arsenic C/NC 2.7 - 641 4.30E+02 12/12 1.16E-03 62.8 37.2 0.0 3.20E+00 65.5 34.4 0.1 11.1 Yes 

Lead 7.6-1080 1.08E+03 12/12 8.99 Yes 
PAH Benzo(a)anthracene C 0.84- 4 4.00E+00 2/7 3.06E-06 28.0 71.9 0.0 

Benzo(a)pyrene C 0.9- 3.1 3.10E+00 2/7 2.37E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.098 - 2.9 2.90E+00 4/7 2.22E-06 28.0 71.9 0.0 
Benzo(k)fluoranthene C 0.83 - 3.1 3.10E+00 2/7 2.37E-06 28.0 71.9 0.0 

Pest/PCB Aroclor-1260 C 0.014-1.5 1.50E+00 6/12 2.02E-06 26.6 73.4 0.0 <1 
EOS-2 OS BA37 4E-06 <1 <1 PAH Benzo( a )pyrene C 0.36 - 0.36 3.60E-01 1/1 2.76E-06 28.0 71.9 0.0 

• EOS-2 OS BB36 3E-05 <1 <1 Metal Arsenic C 3.8-11.2 1.05E+01 5/5 2.84E-05 62.8 37.2 0.0 <1 11.1 Yes 
PAH Benzo(a)pyrene C 0.061 - 0.39 3.90E-01 2/4 2.99E-06 28.0 71.9 0.0 

EOS-3 OS BC36 2E-05 <1 <1 Metal Arsenic C 3.2 - 5.7 5.70E+00 2/2 1.53E-05 62.8 37.2 0.0 <1 11.1 No 
PAH Benzo( a )pyrene C 0.073 - 0.46 4.60E-01 2/2 3.52E-06 28.0 71.9 0.0 

EOS-3 OS BD35 2E-05 <1 <1 Metal Arsenic C 6.8- 6.8 6.80E+00 1/1 1.83E-05 62.8 37.2 0.0 <1 11.1 No 
EOS-3 OS BE35 3E-05 <1 <1 Metal Arsenic C 2.2-6.5 4.35E+00 7/10 1.17E-05 62.8 37.2 0.0 <1 11.1 No 

Lead 3.8-6130 6.13E+03 10/10 8.99 Yes 
PAH Benzo(a)anthracene C 0.39-1.7 1.70E+00 2/7 1.30E-06 28.0 71.9 0.0 

Benzo(a)pyrene C 0.52 - 1.4 1.40E+00 2/7 1.07E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.79 - 4.4 4.40E+00 2/7 3.37E-06 28.0 71.9 0.0 
Dibenz(a,h)anthracene C 0.4 - 0.4 4.00E-01 1/6 1.86E-06 28.0 71.9 0.0 

Pest/PCB Aroclor-1260 C 0.094 -1.1 1.10E+00 3/10 1.48E-06 26.6 73.4 0.0 <1 
EOS-3 OS BE36 1E-05 <1 <1 Metal Arsenic C 2.2 - 2.2 2.20E+00 1/4 5.92E-06 62.8 37.2 0.0 <1 11.1 No 

Lead 49.9- 200 2.00E+02 4/4 8.99 Yes 
PAH Benzo(a)pyrene C 0.17-0.31 3.10E-01 3/4 2.37E-06 28.0 71.9 0.0 

EOS-3 OS BF35 9E-06 <1 <1 Metal Arsenic C 0.87-2.8 2.80E+00 3/7 7.54E-06 62.8 37.2 0.0 <1 11.1 No 
Lead 4.9- 310 3.10E+02 6/7 8.99 Yes 

PAH Benzo a)pyrene C 0.047 - 0.21 2.10E-01 2/7 1.61 E-06 28.0 71.9 0.0 
EOS-3 OS BF36 2E-04 <1 <1 Metal Arsenic C 4.5- 4.5 4.50E+00 1/4 1.21 E-05 62.8 37.2 0.0 <1 11.1 No 

PAH Benzo(a)anthracene C 0.36 -18 1.80E+01 3/4 1.38E-05 28.0 71.9 0.0 
Benzo( a )pyrene C 0.25-15 1.29E+01 4/4 9.89E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.33-12 1.10E+01 4/4 8.42E-06 28.0 71.9 0.0 
Benzo(k)fluoranthene C 14-14 1.40E+01 1/4 1.07E-05 28.0 71.9 0.0 
Chrysene C 0.66-19 1.90E+01 4/4 1.45E-06 28.0 71.9 0.0 
Dibenz(a,h)anthracene C 0.53 - 0.78 7.80E-01 2/4 3.63E-06 28.0 71.9 0.0 
lndeno(1,2,3-cd)pyrene C 0.33- 5.8 5.80E+00 3/4 4.44E-06 28.0 71.9 0.0 

EOS-3 OS BG35 2E-05 <1 <1 Metal Arsenic C 6.3-6.3 6.30E+00 1/1 1.70E-05 62.8 37.2 0.0 <1 11.1 No 
PAH Benzo(a pyrene C 0.58 - 0.58 5.80E-01 1/1 4.44E-06 28.0 71.9 0.0 

EOS-3 OS BG36 5E-05 <1 <1 Metal Arsenic C 6.1 - 19.3 1.28E+01 5/7 3.43E-05 62.8 37.2 0.0 <1 11.1 Yes 
Lead 25.9 - 460 4.60E+02 5/7 8.99 Yes 

PAH Benzo a)pyrene C 0.1 - 0.2 2.00E-01 5/7 1.53E-06 28.0 71.9 0.0 
Pest/PCB Dieldrin C 0.14-0.14 1.40E-01 1/7 1.19E-06 33.6 66.4 0.0 <1 
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TABLE 5-5: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS} BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total 

Redevelopment Planned Grid Cancer RME 
Block Reuse Number Risk HI 
EOS-3 OS BG36 5E-05 <1 

EOS-3 OS BH36 2E-05 <1 

EOS-3 OS BI35 7E-06 <1 

EOS-3 OS BI36 2E-04 2E+00 

EOS-4 OS AF26 1E-05 <1 
EOS-4 OS AG27 9E-06 <1 

EOS-5 OS ZZ01 2E-05 <1 

Notes: All concentrations shown in millgrams per kilogram (mg/kg). 

< 1 Less than 1 

Not applicable or chemical is not a COC for this endpoint 

% Percent 

bgs 

C 

coc 
EPC 

HHRA 

HI 

HPAL 

HPCDD 
IND 

Ml 

NC 

OS 

PAH 

PECDD 

PECDF 
PesUPCB 

RD 

RME 

svoc 
voe 

Below ground surface 

Cancer effect 

Chemical of concern 

Exposure point concentration 

Human health risk assessment 

Hazard index 

Hunters Point ambient level 

Heptachlorodibenzo-p-dioxin 
Industrial (industrial exposure scenario) 

Maritime industrial (industrial exposure scenario) 

Noncancer effect 

Open space (recreational exposure scenario) 

Polynuclear aromatic hydrocarbon 

Pentachlorodibenzo-p-dioxin 

Pentachlorodibenzofuran 
Pesticide/polychlorinated biphenyl 

Research and development 

Reasonable maximum exposure 

Semivolatile organic compound 

Volatile organic compound 

RME Basis Range of 
Segreg~ted for Detected RME 

HI Chemicals of Concern CCC CCC Concentrations EPC 
<1 Dioxin 1,2,3,4,6,7,8-HPCDD C 0.00353 - 0.00353 3.53E-03 

1,2,3,7,8-PECDD C :)000606 - 0.00006 6.06E-05 
2,3,4,7,8-PECDF C 1.000235 - 0.00023 2.35E-04 

<1 Metal Arsenic C 4.9 - 5.2 5.20E+00 
PAH Benzo(a)pyrene C 0.074- 0.82 8.20E-01 

<1 Metal Arsenic C 2.4 - 2.4 2.40E+00 
Lead 155-155 1.55E+02 

<1 Metal Arsenic C 5.1 - 73 7.30E+01 
Lead 36.8 - 370 2.01E+02 

PAH Benzo(a)pyrene C 0.038 - 0.69 6.90E-01 
Benzo(b )fluoranthene C 0.087 - 1.4 1.40E+00 

<1 Metal Arsenic C 5.4-5.4 5.40E+00 
<1 Metal Arsenic C 3.2 - 3.2 3.20E+00 

<1 Metal Arsenic C 2 -12.8 7.08E+00 
Lead 6.1-1280 1.28E+03 

PAH Benzo a p rene C 0.18 - 0.18 1.80E-01 

Detection 
Fre uenc 

1/1 
1/1 
1/1 
2/5 
3/5 
1/2 
1/2 
5/8 
6/8 
4/7 
5/8 

1/1 
1/1 

11/13 
13/13 
1/13 
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Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa • to Total RME Cancer Risk to Total RME HI Metals 

Inhalation Home- Inhalation Home- Maximum 

Chemical- (Releases grown Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) HPAL HPAL? 

1.51E-06 62.8 37.2 0.0 
2.59E-06 62.8 37.2 0.0 
5.02E-06 62.8 37.2 0.0 
1.40E-05 62.8 37.2 0.0 <1 11.1 No 
6.28E-06 28.0 71.9 0.0 
6.46E-06 62.8 37.2 0.0 <1 11.1 No 

8.99 Yes 
1.96E-04 62.8 37.2 0.0 <1 11.1 Yes 

8.99 Yes 
5.28E-06 28.0 71.9 0.0 
1.07E-06 28.0 71.9 0.0 

1.45E-05 62.8 37.2 0.0 <1 11.1 No 
8.61E-06 62.8 37.2 0.0 <1 11.1 No 

1.91E-05 62.8 37.2 0.0 <1 11.1 Yes 
8.99 Yes 

1.38E-06 28.0 71.9 0.0 

• 
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TABLE 5-6: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

-

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected 
Block Reuse Number Risk HI HI Chemicals of Concern (COCl coc Concentrations 
31A MU 058073 9E-05 1E+01 7E+00 Metal Arsenic C 3.4 - 3.4 

Iron NC 35000 - 45300 
Manganese NC 399- 859 
Nickel NC 46 - 2220 
Vanadium NC 21 - 107 

svoc Bis(2-ethylhexyl)phthalate C 2.9 - 2.9 
31A MU 060074 2E-04 2E+01 7E+00 Metal Arsenic C 5.3 - 6.1 

Iron NC 43200 - 60500 
Manganese NC 2970- 5050 
Nickel NC 200 - 315 
Vanadium NC 132- 209 

31B/36 IND AP27 8E-06 <1 <1 Metal Arsenic C 2.4 - 5.7 
31B/36 IND AQ26 1E-05 <1 <1 Metal Arsenic C 2.6 - 5.2 
31B/36 IND AQ28 7E-06 <1 <1 Metal Arsenic C 2.5- 3.1 
31B/36 IND AR27 8E-06 <1 <1 Metal Arsenic C 1.8 - 3.5 
318/36 IND AR28 2E-05 <1 <1 Metal Arsenic C 0.44- 32.3 
31B/36 IND AS27 2E-05 <1 <1 Metal Arsenic C 1.5 - 7.8 
31B/36 IND AS28 1E-05 <1 <1 Metal Arsenic C 2.2-6.5 
31B/36 IND AS29 3E-05 <1 <1 Metal Arsenic C 0.77-15.7 

PAH Benzo( a )pyrene C 1.2-1.2 
31B/36 IND AT26 2E-05 <1 <1 Metal Arsenic C 2.5 - 7.3 
31B/36 IND AT27 1E-05 <1 <1 Metal Arsenic C 2.7 - 6.5 
31B/36 IND AT28 7E-06 <1 <1 Metal Arsenic C 1.7- 4.2 
31B/36 IND AT29 1E-04 <1 <1 Metal Arsenic C 0.83- 130 

PAH Benzo(a)pyrene C 0.24- 0.24 
31B/36 IND AU28 2E-05 <1 <1 Metal Arsenic C 1.3 - 9.2 
31B/36 IND AU29 2E-04 <1 <1 Metal Arsenic C 4.4-105 

Lead 8.2 - 980 
PAH Benzo( a )pyrene C 0.065- 0.8 

31B/36 IND AU30 9E-06 <1 <1 Metal Arsenic C 2.2 - 3.9 
31B/36 IND AU31 1E-05 <1 <1 Metal Arsenic C 1.5-7.2 
31B/36 IND AV29 9E-05 <1 <1 Metal Arsenic C 2.4 - 50.9 

voe Naphthalene C 0.039 - 6.6 
31B/36 IND AV30 3E-05 <1 <1 Metal Arsenic C 4.3 - 11 

PAH Benzo(a)pyrene C 0.45-0.45 

40 IND AW31 3E-05 <1 <1 Metal Arsenic C 1.9 - 12.3 
40 IND AX31 1E-05 <1 <1 Metal Arsenic C 2.2 - 5.8 
40 IND AX33 2E-05 <1 <1 Metal Arsenic C 4.5- 9.4 
40 IND AY31 5E-06 <1 <1 Metal Arsenic C 2-2 
40 IND AY33 2E-05 <1 <1 Metal Arsenic C 6.8 - 8 
40 IND AZ32 2E-05 <1 <1 Metal Arsenic C 7.2 - 7.2 
40 IND AZ33 1E-05 <1 <1 Metal Arsenic C 0.68-7.1 
40 IND AZ34 1E-05 <1 <1 Metal Arsenic C 2.4 - 7.4 
40 IND BA33 4E-05 <1 <1 Metal Arsenic C 0.7 - 21 

Pest/PCB Aroclor-1254 C 3.4 - 3.4 
Aroclor-1260 2.8- 2.8 

41 IND AX30 2E-05 <1 <1 Metal Arsenic C 5.6 - 5.6 
PAH Benzo(a)pyrene C 0.33- 0.33 

41 IND AZ29 1E-05 <1 <1 Metal Arsenic C 1.7-4.6 
41 IND BA29 1E-05 <1 <1 Metal Arsenic C 0.64 - 12.9 
41 IND BA30 1E-05 <1 <1 Metal Arsenic C 0.77 - 11.6 

PAH Benzo(a)pyrene C 0.023- 0.23 
41 IND BA31 1E-05 <1 <1 Metal Arsenic C 3.6 - 4.1 
41 IND BA32 7E-06 <1 <1 Metal Arsenic C 3.1 - 3.1 
41 IND B829 8E-06 <1 <1 Metal Arsenic C 0.38- 7.9 

Revised Parcel E RI Report 

RME Detection 
EPC Freauencv 

3.40E+00 1/4 
4.40E+04 4/4 
8.59E+02 4/4 
2.22E+03 4/4 
1.07E+02 4/4 
2.90E+00 1/4 
6.10E+00 2/2 
6.05E+04 2/2 
5.05E+03 2/2 
3.15E+02 2/2 
2.09E+02 2/2 

3.32E+00 5/13 
5.20E+00 3/10 
3.10E+00 2/4 
3.44E+00 5/6 
9.89E+00 9/14 
7.80E+00 2/2 
5.11 E+00 4/6 
9.29E+00 14/23 
1.20E+00 1/21 
7.30E+00 3/4 
5.41E+00 5/6 
2.95E+00 4/8 
4.94E+01 11/14 
2.40E-01 1/13 
7.56E+00 6/6 
1.05E+02 13/14 
9.80E+02 11/14 
4.25E-01 5/14 
3.66E+00 4/4 
3.92E+00 6/10 
4.01E+01 18/23 
6.60E+00 2/28 
1.10E+01 4/7 
4.50E-01 1/7 

1.17E+01 4/4 
5.80E+00 2/2 
9.40E+00 3/3 
2.00E+00 1/3 
8.00E+00 2/8 
7.20E+00 1/3 
4.70E+00 8/8 
5.10E+00 5/8 
1.39E+01 16/18 
3.40E+00 1/18 
2.80E+00 118 

5.60E+00 1/1 
3.30E-01 1/1 
4.60E+00 3/3 
4.38E+00 35/43 
3.47E+00 36/58 
2.30E-01 3/39 
4.10E+00 2/3 
3.10E+00 1/1 
3.29E+00 18/21 
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Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI Metals 

Inhalation Home- Inhalation Home- Maximum 

Chemical- (Releases grown Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion HPAL HPAL? 

8.88E-05 56.6 5.4 0.0 38.0 <1 -- -- -- -- 11.1 No 
-- -- -- -- -- 2.00E+00 93.6 0.0 0.0 6.4 58000 No 
-- -- -- -- -- 1.02E+00 44.9 0.0 2.9 52.2 1431 No 

2.28E-07 -- -- -- -- 7.35E+00 19.3 0.0 1.0 79.6 . No 
-- -- -- -- -- 1.65E+00 82.9 0.0 0.0 17.1 117.17 No 

2.54E-06 2.5 0.8 0.0 96.7 <1 -- -- -- -- -- --
1.59E-04 56.6 5.4 0.0 38.0 <1 -- -- -- -- 11.1 No 

-- -- -- -- -- 2.75E+00 93.6 0.0 0.0 6.4 58000 Yes 
-- -- -- - -- 5.99E+00 44.9 0.0 2.9 52.2 1431 Yes 

3.24E-08 -- -- -- -- 1.04E+00 19.3 0.0 1.0 79.6 . No 
-- -- -- -- -- 3.22E+00 82.9 0.0 0.0 17.1 117.17 Yes 

7.65E-06 71.6 28.4 0.0 <1 11.1 No 
1.20E-05 71.6 28.4 0.0 <1 11.1 No 
7.15E-06 71.6 28.4 0.0 <1 11.1 No 
7.94E-06 71.6 28.4 0.0 <1 11.1 No 
2.28E-05 71.6 28.4 0.0 <1 11.1 Yes 
1.80E-05 71.6 28.4 0.0 <1 11.1 No 
1.18E-05 71.6 28.4 0.0 <1 11.1 No 
2.14E-05 71.6 28.4 0.0 <1 11.1 Yes 
6.83E-06 36.8 63.2 0.0 
1.68E-05 71.6 28.4 0.0 <1 11.1 No 
1.25E-05 71.6 28.4 0.0 <1 11.1 No 
6.79E-06 71.6 28.4 0.0 <1 11.1 No 
1.14E-04 71.6 28.4 0.0 <1 11.1 Yes 
1.37E-06 36.8 63.2 0.0 
1.74E-05 71.6 28.4 0.0 <1 11.1 No 
2.42E-04 71.6 28.4 0.0 <1 11.1 Yes 

8.99 Yes 
2.42E-06 36.8 63.2 0.0 
8.45E-06 71.6 28.4 0.0 <1 11.1 No 
9.03E-06 71.6 28.4 0.0 <1 11.1 No 
9.24E-05 71.6 28.4 0.0 <1 11.1 Yes 
1.42E-06 9.8 0.0 90.2 <1 
2.54E-05 71.6 28.4 0.0 <1 11.1 No 
2.56E-06 36.8 63.2 0.0 

2.70E-05 71.6 28.4 0.0 <1 11.1 Yes 
1.34E-05 71.6 28.4 0.0 <1 11.1 No 
2.17E-05 71.6 28.4 0.0 <1 11.1 No 
4.61 E-06 71.6 28.4 0.0 <1 11.1 No_ 
1.84E-05 71.6 28.4 0.0 <1 11.1 No 
1.66E-05 71.6 28.4 0.0 <1 11.1 No 
1.08E-05 71.6 28.4 0.0 <1 11.1 No 
1.18E-05 71.6 28.4 0.0 <1 11.1 No 
3.21E-05 71.6 28.4 0.0 <1 11.1 Yes 
3.38E-06 35.1 64.9 0.0 <1 
2.79E-06 35.1 64.9 0.0 <1 

1.29E-05 71.6 28.4 0.0 <1 11.1 No 
1.88E-06 36.8 63.2 0.0 
1.06E-05 71.6 28.4 0.0 <1 11.1 No 
1.01 E-05 71.6 28.4 0.0 <1 11.1 Yes 
8.01 E-06 71.6 28.4 0.0 <1 11.1 Yes 
1.31E-06 36.8 63.2 0.0 
9.45E-06 71.6 28.4 0.0 <1 11.1 No 
7.15E-06 71.6 28.4 0.0 <1 11.1 No 
7.59E-06 71.6 28.4 0.0 <1 11.1 No 
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TABLE 5-6: TOT AL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern COC coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion HPAL HPAL? 

41 IND 8830 2E-05 <1 <1 Metal Arsenic C 1.1 • 8 3.64E+00 12/17 8.40E-06 71.6 28.4 0.0 <1 11.1 No 
PAH Benzo( a )pyrene C 0.014 - 4.8 6.59E-01 7/29 3.75E-06 36.8 63.2 0.0 

Benzo(k)fluoranthene C 0.021 - 2.3 2.30E+00 3/27 1.31E-06 36.8 63.2 0.0 
Dibenz( a,h )anthracene C 1 - 1 1.00E+00 1/27 3.46E-06 36.8 63.2 0.0 

41 IND 8831 1E-05 <1 <1 Metal Arsenic C 1.7 - 5.6 5.60E+00 3/3 1.29E-05 71.6 28.4 0.0 <1 11.1 No 

43 IND AN30 1E-05 <1 <1 Metal Arsenic C 0.33 - 7.2 5.11E+00 7/8 1.18E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AO29 4E-06 <1 <1 Metal Arsenic C 0.75-1.7 1.70E+00 2/3 3.92E-06 71.6 28.4 0.0 <1 11.1 No 
43 IND AO30 1E-05 <1 <1 Metal Arsenic C 0.57 - 6.3 5.00E+00 14/22 1.15E-05 71.6 28.4 0.0 <1 11.1 No 

Pest/PCB Aroclor-1260 C 0.3 • 6.8 1.91E+00 7/23 1.90E-06 35.1 64.9 0.0 <1 
43 IND AO31 2E-05 <1 <1 Metal Arsenic C 3 - 7.8 6.55E+00 9/9 1.51 E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AP28 1E-05 <1 <1 Metal Arsenic C 4.4 - 5.5 5.50E+00 3/4 1.27E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AP29 2E-04 <1 <1 Metal Arsenic C 0.59 - 244 9.97E+01 12/19 2.30E-04 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.038 - 0.31 2.08E-01 5/19 1.18E-06 36.8 63.2 0.0 
43 IND AP30 1E-05 <1 <1 Metal Arsenic C 0.75 - 9.9 5.23E+00 9/10 1.21 E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AP31 2E-05 <1 <1 Metal Arsenic C 1.6-10.4 6.93E+00 8/9 1.60E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo( a )pyrene C 0.2 - 0.2 2.00E-01 1/9 1.14E-06 36.8 63.2 0.0 
43 IND AQ29 1E-05 <1 <1 Metal Arsenic C 1.2 - 4.9 4.90E+00 3/3 1.13E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AQ30 3E-05 <1 <1 Metal Arsenic C 0.31 - 12 6.87E+00 9/9 1.58E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.068 - 0.37 2.61E-01 9/26 1.49E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1260 C 0.04 - 16 9.56E+00 12/19 9.52E-06 35.1 64.9 0.0 <1 

43 IND AQ32 1E-05 <1 <1 Metal Arsenic C 0.45 • 9.8 6.03E+00 717 1.39E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AR29 8E-06 <1 <1 Metal Arsenic C 1.9 - 5.4 3.57E+00 517 8.22E-06 71.6 28.4 0.0 <1 11.1 No 
43 IND AR30 2E-05 <1 <1 Metal Arsenic C 5.6 - 7.5 7.42E+00 4/4 1.71 E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AR31 2E-05 <1 <1 Metal Arsenic C 1.8 - 13 7.07E+00 25/29 1.63E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.039 - 0.2 2.00E-01 3/32 1.14E-06 36.8 63.2 0.0 
43 IND AR32 3E-05 <1 <1 Metal Arsenic C 0.39 - 12.6 1.13E+01 43/49 2.61E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.21 - 0.21 2.10E-01 1/57 1.20E-06 36.8 63.2 0.0 
43 IND AR33 1E-05 <1 <1 Metal Arsenic C 0.99 - 8.9 5.77E+00 5/6 1.33E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AS30 3E-05 <1 <1 Metal Arsenic C 0.6-10.8 1.08E+01 3/6 2.49E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.23 - 0.23 2.30E-01 1/6 1.31 E-06 36.8 63.2 0.0 
43 IND AS31 2E-05 <1 <1 Metal Arsenic C 3.7 - 9.9 8.09E+00 717 1.87E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AS32 6E-05 <1 <1 Metal Arsenic C 0.81 - 27 2.30E+01 24/34 5.31E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.031 - 0.38 3.49E-01 5/45 1.99E-06 36.8 63.2 0.0 
43 IND AS33 1E-05 <1 <1 Metal Arsenic C 1.8 - 15 4.30E+00 12/22 9.91 E-06 71.6 28.4 0.0 <1 11.1 Yes 
43 IND AS34 2E-05 <1 <1 Metal Arsenic C 3.8 - 10.6 7.46E+00 4/6 1.72E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AT30 2E-05 <1 <1 Metal Arsenic C 0.35 - 9.6 6.59E+00 6/7 1.52E-05 71.6 28.4 0.0 <1 11.1 No 
43 IND AT31 1E-05 <1 <1 Metal Arsenic C 1.5 - 6.6 4.82E+00 10/12 1.11E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.52- 0.52 5.20E-01 1/26 2.96E-06 36.8 63.2 0.0 
43 IND AT32 3E-04 <1 <1 Metal Arsenic C 4.4-168 1.48E+02 9/10 3.42E-04 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo( a )pyrene C 0.027 - 0.76 2.35E-01 4/26 1.34E-06 36.8 63.2 0.0 
43 IND AT33 2E-05 <1 <1 Metal Arsenic C 2.9 - 8.7 5.28E+00 6/10 1.22E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.084 - 2.4 1.27E+00 5/9 7.25E-06 36.8 63.2 0.0 
43 IND AU32 2E-05 <1 <1 Metal Arsenic C 0.97 - 12 7.97E+00 12/13 1.84E-05 71.6 28.4 0.0 <1 11.1 Yes 

Pest/PCB Aroclor-1260 C 0.053- 2.3 1.87E+00 5/13 1.86E-06 35.1 64.9 0.0 <1 
43 IND AU33 4E-05 <1 <1 Metal Arsenic C 2.6 - 4.1 4.10E+00 4/5 9.45E-06 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)anthracene C 0.086 • 6.5 6.50E+00 8/16 3.70E-06 36.8 63.2 0.0 
Benzo(a)pyrene C 0.061 - 3.5 3.50E+00 8/16 1.99E-05 36.8 63.2 0.0 
Benzo(b )fluoranthene C 0.0455 - 6.4 6.40E+00 9/16 3.64E-06 36.8 63.2 0.0 
Benzo(k)fluoranthene C 0.062 - 4.1 4.10E+00 8/16 2.33E-06 36.8 63.2 0.0 

43 IND AU34 3E-05 <1 <1 Metal Arsenic C 4.7 -11.1 1.11 E+01 3/10 2.56E-05 71.6 28.4 0.0 <1 11.1 No 
PAH Benzo(a)pyrene C 0.3 - 0.3 3.00E-01 1/10 1.71E-06 36.8 63.2 0.0 

43 IND AV32 8E-05 <1 <1 Metal Arsenic C 3.3 - 14 7.41E+00 13/16 1.71E-05 71.6 28.4 0.0 <1 11.1 Yes 
PAH Benzo( a)anthracene C 0.19 - 4.7 4.70E+00 3/21 2.68E-06 36.8 63.2 0.0 

Benzo(a)pyrene C 0.19 - 2.1 2.10E+00 3/21 1.20E-05 36.8 63.2 0.0 
Benzo(k)fluoranthene C 2.3 - 2.3 2.30E+00 1/20 1.31 E-06 36.8 63.2 0.0 

voe Benzene C 0.00038 - 19 1.90E+01 7/16 4.89E-05 0.7 0.0 99.3 <1 
Na hthalene C 0.048 - 42 6.54E+00 5/25 1.40E-06 9.8 0.0 90.2 <1 
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TABLE 5-6: TOTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED} 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern COC coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) HPAL HPAL? 

43 IND AV33 3E-05 <1 <1 Metal Arsenic C 2.8 - 8 6.05E+00 14/23 1.40E-05 71.6 28.4 0.0 <1 11.1 No 
PAH Benzo(a)pyrene C 0.044 • 6.4 6.36E-01 11/54 3.62E-06 36.8 63.2 0.0 

Dibenz( a, h )anthracene C 1.1-1.1 1.10E+00 1/54 3.81 E-06 36.8 63.2 0.0 
voe Benzene C 0.4 - 0.68 6.80E-01 2/37 1.75E-06 0.7 0.0 99.3 <1 

43 IND AV34 2E-05 <1 <1 Metal Arsenic C 1.1 - 11.2 6.89E+00 8/12 1.59E-05 71.6 28.4 0.0 <1 11.1 Yes 
PAH Benzo( a )pyrene C 0.19 - 0.36 3.60E-01 3/12 2.05E-06 36.8 63.2 0.0 

43 IND AW33 4E-05 <1 <1 Metal Arsenic C 4.8 - 20 1.59E+01 6/6 3.67E-05 71.6 28.4 0.0 <1 11.1 Yes 
43 IND AW34 2E-05 <1 <1 Metal Arsenic C 1.4 - 11.2 5.33E+00 12/22 1.23E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.099- 2.2 8.88E-01 7/30 5.06E-06 36.8 63.2 0.0 
43 IND AX34 9E-06 <1 <1 Metal Arsenic C 2.2 -4 4.00E+00 3/3 9.22E-06 71.6 28.4 0.0 <1 11.1 No 

44 IND AL32 2E-05 <1 <1 Metal Arsenic C 2.4 - 9.7 6.67E+00 4/6 1.54E-05 71.6 28.4 0.0 <1 11.1 No 
PAH Benzo( a )pyrene C 0.036 - 0.43 4.30E-01 2/6 2.45E-06 36.8 63.2 0.0 

Pest/PCB Aroclor-1260 C 0.36 - 3.6 3.60E+00 2/6 3.58E-06 35.1 64.9 0.0 <1 
44 IND AM31 9E-06 <1 <1 Metal Arsenic C 1.4 - 3.9 3.90E+00 2/2 8.99E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AM32 6E-05 3E+00 3E+00 Metal Arsenic C 1.4-8.7 6.77E+00 14/14 1.56E-05 71.6 28.4 0.0 <1 11.1 No 

Lead 1.7-6570 5.13E+03 14/14 8.99 Yes 
PAH Benzo(a)pyrene C 0.043 - 0.53 3.26E-01 5/14 1.86E-06 36.8 63.2 0.0 

Pest/PCB Aroclor-1254 C/NC 0.57 - 33 2.69E+01 4/14 2.67E-05 35.1 64.9 0.0 1.87E+00 35.1 64.9 0.0 
Aroclor-1260 C 0.086 - 10 9.48E+00 6/14 9.44E-06 35.1 64.9 0.0 <1 

voe Naphthalene C 0.038- 5.3 5.30E+00 3/14 1.14E-06 9.8 0.0 90.2 <1 
44 IND AM33 3E-05 <1 <1 Metal Arsenic C 2.2 - 14.1 8.03E+00 10/10 1.85E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo( a )pyrene C 0.049- 0.64 6.40E-01 4/10 3.64E-06 36.8 63.2 0.0 
Benzo(b)fluoranthene C 0.079- 1.8 1.80E+00 6/10 1.03E-06 36.8 63.2 0.0 

• Pest/PCB Aroclor-1260 C 0.1 -3.9 3.90E+00 7/10 3.88E-06 35.1 64.9 0.0 <1 
44 IND AM34 3E-05 <1 <1 Metal Arsenic C 0.64- 13 6.99E+00 13/16 1.61 E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.092 - 0.75 7.50E-01 2/16 4.27E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1254 C 1.6 - 1.6 1.60E+00 1/16 1.59E-06 35.1 64.9 0.0 <1 

Aroclor-1260 C 0.39 - 5.3 5.30E+00 3/16 5.28E-06 35.1 64.9 0.0 <1 
44 IND AM35 8E-05 7E+00 6E+00 Metal Arsenic C 3.5 - 32 1.73E+01 6/15 3.99E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo( a )anthracene C 0.052- 2.3 2.30E+00 11/17 1.31 E-06 36.8 63.2 0.0 
Benzo(a)pyrene C 0.051 - 3.6 3.60E+00 11/17 2.05E-05 36.8 63.2 0.0 
Benzo(b )fluoranthene C 0.1 - 6.4 6.40E+00 11/17 3.64E-06 36.8 63.2 0.0 
Dibenz( a, h )anthracene C 0.071 - 0.81 8.10E-01 5/17 2.81 E-06 36.8 63.2 0.0 
lndeno( 1,2,3-cd)pyrene C 0.1 - 2.3 2.30E+00 9/17 1.31 E-06 36.8 63.2 0.0 

Pest/PCB Aroclor-1248 C 7.1-7.1 7.10E+00 1/15 7.07E-06 35.1 64.9 0.0 <1 
voe 1,2,4-Trimethylbenzene NC 440- 440 4.40E+02 1/1 2.58E+00 0.2 0.0 99.8 

1,3,5-Trimethylbenzene NC 200- 200 2.00E+02 1/1 2.87E+00 0.1 0.0 99.9 
Naphthalene C 6.9 - 6.9 6.90E+00 1/18 1.48E-06 9.8 0.0 90.2 <1 

44 IND AN31 2E-05 <1 <1 Metal Arsenic C 2.5 - 8.4 8.40E+00 4/4 1.94E-05 71.6 28.4 0.0 <1 11.1 No 
44 IND AN32 2E-05 <1 <1 Metal Arsenic C 2.9 - 6.9 6.90E+00 3/3 1.59E-05 71.6 28.4 0.0 <1 11.1 No 
44 IND AN33 2E-05 <1 <1 Metal Arsenic C 2 - 11.1 7.14E+00 10/11 1.65E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.06 - 1 5.30E-01 4/11 3.02E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1260 C 1.6 - 1.6 1.60E+00 1/11 1.59E-06 35.1 64.9 0.0 <1 

44 IND AO35 9E-06 <1 <1 Metal Arsenic C 3.3 - 3.7 3.70E+00 2/4 8.53E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AO36 6E-06 <1 <1 Metal Arsenic C 2.4 - 2.4 2.40E+00 1/1 5.53E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AP32 2E-05 <1 <1 Metal Arsenic C 3.9-11.2 1.06E+01 4/4 2.44E-05 71.6 28.4 0.0 <1 11.1 Yes 
44 IND AP33 1E-05 <1 <1 Metal Arsenic C 4.7 - 5 5.00E+00 2/3 1.15E-05 71.6 28.4 0.0 <1 11.1 No 
44 IND AP34 1E-05 <1 <1 Metal Arsenic C 2.8 - 6.4 4.46E+00 5/8 1.03E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.19-0.19 1.90E-01 1/7 1.08E-06 36.8 63.2 0.0 
44 IND AP37 2E-05 <1 <1 Metal Arsenic C 3.8 - 8.9 6.12E+00 6/12 1.41 E-05 71.6 28.4 0.0 <1 11.1 No 

Pest/PCB Aroclor-1254 C 1.3- 1.3 1.30E+00 1/12 1.29E-06 35.1 64.9 0.0 <1 
Aroclor-1260 C 0.019 - 4.3 3.31E+00 4/12 3.30E-06 35.1 64.9 0.0 <1 

44 IND AQ33 8E-06 <1 <1 Metal Arsenic C 2.5 - 3.6 3.60E+00 2/2 8.30E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AQ35 6E-05 1E+01 1E+01 Metal Arsenic C 3.5 - 9.1 6.18E+00 5/9 1.43E-05 71.6 28.4 0.0 <1 11.1 No 

PAH Benzo(a)pyrene C 0.053 - 0.38 2.81E-01 4/9 1.60E-06 36.8 63.2 0.0 
voe 1,2,4-Trimethylbenzene NC 1400 - 1400 1.40E+03 1/1 8.21E+00 0.2 0.0 99.8 

1,3,5-Trimethylbenzene NC 290- 290 2.90E+02 1/1 4.16E+00 0.1 0.0 99.9 • Naphthalene C/NC 0.17- 210 2.10E+02 2/10 4.51E-05 9.8 0.0 90.2 1.11E+00 0.5 0.0 99.5 
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TABLE 5-6: TOTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion HPAL HPAL? 

44 IND AQ36 3E-05 <1 <1 Metal Arsenic C 2.6- 17.6 9.36E+00 11/16 2.16E-05 71.6 28.4 0.0 <1 11.1 Yes 
Lead 7.6-1150 1.15E+03 14/16 8.99 Yes 

PAH Benzo(a)pyrene C 0.004- 0.28 2.80E-01 7/16 1.59E-06 36.8 63.2 0.0 
Pest/PCB Aldrin C 0.21 - 0.21 2.1 0E-01 1/16 1.45E-06 43.1 56.9 0.0 <1 

44 IND AR34 2E-05 <1 <1 Metal Arsenic C 0.42 - 6.1 6.10E+00 3/4 1.41E-05 71.6 28.4 0.0 <1 11.1 No 
44 IND AR35 1E-05 <1 <1 PAH Benzo(a)anthracene C 0.24-1.9 1.90E+00 2/2 1.08E-06 36.8 63.2 0.0 

Benzo( a )pyrene C 0.23 - 1.2 1.20E+00 2/2 6.83E-06 36.8 63.2 0.0 
Benzo(b )fluoranthene C 0.47 - 2.6 2.60E+00 2/2 1.48E-06 36.8 63.2 0.0 

44 IND AR36 4E-05 <1 <1 Metal Arsenic C 2 - 42.9 1.41 E+01 7/11 3.25E-05 71.6 28.4 0.0 <1 11.1 Yes 
PAH Benzo(a)pyrene C 0.22- 0.22 2.20E-01 1/8 1.25E-06 36.8 63.2 0.0 
voe Naphthalene C 12 - 15 1.50E+01 2/10 3.22E-06 9.8 0.0 90.2 <1 

44 IND AR37 1E-05 <1 <1 Metal Arsenic C 2.7- 3.5 3.46E+00 4/4 7.99E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AS36 9E-06 <1 <1 Metal Arsenic C 3.1 - 3.5 3.50E+00 3/3 8.07E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AU35 8E-06 <1 <1 Metal Arsenic C 1.4 - 3.5 3.50E+00 3/4 8.07E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AU36 5E-06 <1 <1 Metal Arsenic C 2.2 - 2.2 2.20E+00 1/1 5.07E-06 71.6 28.4 0.0 <1 11.1 No 
44 IND AV36 3E-05 <1 <1 Metal Arsenic C 2.8 - 15 1.22E+01 13/13 2.82E-05 71.6 28.4 0.0 <1 11.1 Yes 
44 IND AW35 2E-05 <1 <1 Metal Arsenic C 4.3- 7.5 7.50E+00 2/4 1.73E-05 71.6 28.4 0.0 <1 11.1 No 
44 IND AW36 2E-05 <1 <1 Metal Arsenic C 2.1 - 13 7.14E+00 12/12 1.65E-05 71.6 28.4 0.0 <1 11.1 Yes 

PAH Benzo(a)pyrene C 0.059- 1.3 4.38E-01 6/12 2.49E-06 36.8 63.2 0.0 
44 IND AX35 1E-05 <1 <1 Metal Arsenic C 1.9-4.5 4.50E+00 4/4 1.04E-05 71.6 28.4 0.0 <1 11.1 No 
44 IND AY35 3E-05 <1 <1 Metal Arsenic C 4.3- 11.9 1.19E+01 3/3 2.74E-05 71.6 28.4 0.0 <1 11.1 Yes 

45 RD 032075 3E-07 1E+01 6E+00 Metal Iron NC 44000 - 56900 5.69E+04 2/2 -- -- -- -- -- 2.59E+00 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 1100 - 1160 1.16E+03 2/2 -- -- -- -- -- 1.38E+00 44.9 0.0 2.9 52.2 1431 No 
Nickel NC 1420 - 1670 1.67E+03 2/2 1.72E-07 -- -- -- -- 5.53E+00 19.3 0.0 1.0 79.6 . No 

45 RD 033077 8E-05 1E+01 7E+00 Metal Arsenic C 3.2 - 3.2 3.20E+00 1/2 8.36E-05 56.6 5.4 0.0 38.0 <1 - -- -- -- 11.1 No 
Iron NC 25500 - 36900 3.69E+04 2/2 -- -- - -- -- 1.68E+00 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 700 -6040 6.04E+03 2/2 -- -- - -- -- 7.16E+00 44.9 0.0 2.9 52.2 1431 Yes 
Nickel NC 88.7 - 1020 1.02E+03 2/2 1.05E-07 -- -- -- -- 3.38E+00 19.3 0.0 1.0 79.6 . No 

45 RD 034074 3E-07 1E+01 7E+00 Metal Iron NC 45500 - 50700 5.07E+04 2/2 - -- -- -- - 2.31E+00 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 821 - 897 8.97E+02 2/2 - - - -- -- 1.06E+00 44.9 0.0 2.9 52.2 1431 No 
Nickel NC 1440 - 2030 2.03E+03 2/2 2.09E-07 -- -- -- -- 6.72E+00 19.3 0.0 1.0 79.6 . No 
Thallium NC 6.8- 6.8 6.80E+00 1/2 - -- -- - - 1.35E+00 97.3 0.0 0.0 2.7 0.81 Yes 

45 RD 035079 4E-04 9E+00 4E+00 Metal Arsenic C/NC 0.72 - 16.5 1.65E+01 2/3 4.31E-04 56.6 5.4 0.0 38.0 1.05E+00 66.8 5.6 0.1 27.5 11.1 Yes 
Iron NC 23500 - 34900 3.49E+04 3/3 -- -- -- -- -- 1.59E+00 93.6 0.0 0.0 6.4 58000 No 
Nickel NC 31 - 1200 1.20E+03 3/3 1.23E-07 -- -- -- -- 3.97E+00 19.3 0.0 1.0 79.6 . No 

45 RD 036074 3E-07 1E+01 5E+00 Metal Iron NC 56500 - 64100 6.41E+04 2/2 -- -- - -- -- 2.92E+00 93.6 0.0 0.0 6.4 58000 Yes 
Manganese NC 1560 - 1580 1.58E+03 2/2 -- -- -- -- - 1.87E+00 44.9 0.0 2.9 52.2 1431 Yes 
Nickel NC 397 - 1440 1.44E+03 2/2 1.48E-07 -- -- -- -- 4.77E+00 19.3 0.0 1.0 79.6 . No 
Vanadium NC 42.9 - 191 1.91 E+02 2/2 - -- -- -- -- 2.95E+00 82.9 0.0 0.0 17.1 117.17 Yes 

45 RD 037074 4E-05 6E+00 2E+00 Metal Arsenic C 1.6 - 1.6 1.60E+00 1/1 4.18E-05 56.6 5.4 0.0 38.0 <1 -- -- -- - 11.1 No 
Iron NC 38400 - 38400 3.84E+04 1/1 -- -- -- -- -- 1.75E+00 93.6 0.0 0.0 6.4 58000 No 
Nickel NC 459- 459 4.59E+02 1/1 4.72E-08 -- -- - -- 1.52E+00 19.3 0.0 1.0 79.6 . No 
Vanadium NC 71.8-71.8 7.18E+01 1/1 -- -- - -- -- 1.11E+00 82.9 0.0 0.0 17.1 117.17 No 

45 RD 037076 5E-05 1E+01 4E+00 Metal Arsenic C 2-2 2.00E+00 1/2 5.22E-05 56.6 5.4 0.0 38.0 <1 -- -- -- -- 11.1 No 
Iron NC 29000 - 37700 3.77E+04 2/2 -- -- -- -- -- 1.72E+00 93.6 0.0 0.0 6.4 58000 No 
Manganese NC 878- 2840 2.84E+03 2/2 -- -- -- -- -- 3.37E+00 44.9 0.0 2.9 52.2 1431 Yes 
Nickel NC 45.5 - 1170 1.17E+03 2/2 1.20E-07 -- -- -- -- 3.87E+00 19.3 0.0 1.0 79.6 . No 

45 RD 038074 3E-05 1E+01 7E+00 Metal Arsenic C 1.1-1.1 1.10E+00 1/5 2.87E-05 56.6 5.4 0.0 38.0 <1 -- -- -- -- 11.1 No 
Iron NC 32200 - 59200 5.47E+04 5/5 -- -- -- -- -- 2.49E+00 93.6 0.0 0.0 6.4 58000 Yes 
Manganese NC 565 - 1080 9.96E+02 5/5 - -- - -- -- 1.18E+00 44.9 0.0 2.9 52.2 1431 No 
Nickel NC 832 - 2210 2.16E+03 5/5 2.22E-07 -- - -- -- 7.14E+00 19.3 0.0 1.0 79.6 . No 
Thallium NC 5.7 - 5.7 5.70E+00 1/5 - -- - -- - 1.13E+00 97.3 0.0 0.0 2.7 0.81 Yes 
Vanadium NC 7.4 - 76.4 6.94E+01 5/5 - -- -- -- - 1.07E+00 82.9 0.0 0.0 17.1 117.17 No 

45 RD 038077 1E-04 1E+01 4E+00 Metal Arsenic C 5.2 - 5.2 5.20E+00 1/3 1.36E-04 56.6 5.4 0.0 38.0 <1 -- -- -- -- 11.1 No 
Iron NC 32100 - 34800 3.48E+04 3/3 -- -- -- -- -- 1.58E+00 93.6 0.0 0.0 6.4 58000 No 
Lead -- 2.8 - 161 1.61 E+02 3/3 -- -- -- -- -- -- -- -- -- -- 8.99 Yes 
Nickel NC 244 - 1250 1.25E+03 3/3 1.29E-07 -- -- -- -- 4.14E+00 19.3 0.0 1.0 79.6 . No 
Vanadium NC 24.5 - 85.7 8.57E+01 3/3 -- -- -- -- -- 1.32E+00 82.9 0.0 0.0 17.1 117.17 No 
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TABLE 5-6: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 

Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern ICOCI coc Concentrations EPC 

45 RD 038079 6E-04 4E+01 2E+01 Metal Antimony NC 38.4 • 38.4 3.84E+01 
Arsenic CINC 10.7-21.8 2.18E+01 
Cadmium NC 8.2 - 8.2 8.20E+00 
Copper NC 15.4 - 165 1.65E+02 
Iron NC 34000 - 43100 4.31E+04 
Lead -- 1.9 - 504 5.04E+02 
Nickel NC 461 - 2800 2.80E+03 
Zinc NC 40.4- 5400 5.40E+03 

PAH Benzo( a )anthracene C 0.55- 0.55 5.50E-01 
Benzo(a)pyrene C 0.76 - 0.76 7.60E-01 
Benzo(b )fluoranthene C 1.2 - 1.2 1.20E+00 

Pest/PCB Aroclor-1260 C 0.58 - 0.58 5.80E-01 
svoc Bis(2-ethylhexyl)phthalate C 5.4 - 5.4 5.40E+00 

45 RD 039075 9E-05 1E+01 4E+00 Metal Arsenic C 1 - 3.6 3.60E+00 
Iron NC 30600 - 40700 4.07E+04 
Manganese NC 830 - 2600 2.60E+03 
Nickel NC 782-1140 1.14E+03 

45 RD 039076 4E-07 1E+01 5E+00 Metal Iron NC 34000 - 37800 3.78E+04 
Nickel NC 484 - 1490 1.49E+03 
Vanadium NC 19.8 - 65.9 6.59E+01 

45 RD 040073 2E-04 1E+01 6E+00 Metal Arsenic C 6.4 - 6.4 6.40E+00 
Iron NC 49700 - 56600 5.66E+04 
Manganese NC 837 -1580 1.58E+03 
Nickel NC 1600 - 1930 1.93E+03 
Vanadium NC 51.2- 81.3 8.13E+01 

45 RD 040074 4E-05 1E+01 7E+00 Metal Arsenic C 1.4 - 1.4 1.40E+00 
Iron NC 36300 - 45900 4.59E+04 
Nickel NC 129 - 2240 2.24E+03 
Vanadium NC 8.9 - 91.9 9.19E+01 

45 RD 040075 1E-04 1E+01 5E+00 Metal Arsenic C 0.91 - 4.7 4.70E+00 
Manganese NC 386 - 4390 4.39E+03 
Nickel NC 33 - 854 8.54E+02 

45 RD 040077 2E-07 7E+00 3E+00 Metal Iron NC 26000 - 26000 2.60E+04 
Nickel NC 1020- 1020 1.02E+03 

45 RD 040079 6E-05 8E+00 3E+00 Metal Arsenic C 2.4 - 2.4 2.40E+00 
Iron NC 36100 - 36100 3.61E+04 
Nickel NC 1030 -1030 1.03E+03 

45 RD 040082 2E-04 6E+00 2E+00 Metal Arsenic C 2.1 - 8 8.00E+00 
Manganese NC 181 - 905 9.05E+02 
Nickel NC 53 - 485 4.85E+02 

PAH Benzo( a)anthracene C 1 - 1 1.00E+00 
Benzo(a)pyrene C 0.67 - 0.67 6.70E-01 
Benzo(b )fluoranthene C 1 - 1 1.00E+00 
Benzo(k)fluoranthene C 0.4 - 0.4 4.00E-01 

45 RD 041075 1E-04 1E+01 3E+00 Metal Arsenic C 2.6 - 5.6 5.60E+00 
Iron NC 27 400 - 42500 4.25E+04 
Manganese NC 936 - 2550 2.55E+03 
Nickel NC 172 -1050 1.05E+03 

45 RD 041079 8E-05 1E+01 4E+00 Metal Arsenic C 3-3 3.00E+00 
Iron NC 48400 - 48400 4.84E+04 
Manganese NC 2950 - 2950 2.95E+03 
Vanadium NC 134- 134 1.34E+02 

45 RD 041082 3E-04 2E+01 6E+00 Metal Arsenic C 0.81 - 11.8 9.23E+00 
Cadmium NC 3-6.8 6.80E+00 
Iron NC 28900 - 75700 5.95E+04 
Manganese NC 642 - 2070 1.54E+03 
Mercury NC 0.26 - 5.6 5.60E+00 
Nickel NC 91.7-1130 1.13E+03 
Silver NC 5- 59.9 5.99E+01 
Vanadium NC 55.4 - 88.6 7.81E+01 
Zinc NC 98.7 - 650 6.38E+02 

Detection 
Freauencv 

1/3 
2/3 
1/3 
3/3 
3/3 
3/3 
3/3 
3/3 
1/3 
1/3 
1/3 
1/3 
1/3 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
1/2 
2/2 
2/2 
2/2 
2/2 
1/3 
3/3 
3/3 
3/3 
2/2 
2/2 
2/2 
1/1 
1/1 
1/1 
1/1 
1/1 
3/3 
3/3 
3/3 
1/3 
1/3 
1/3 
1/3 
2/2 
2/2 
2/2 
2/2 
1/1 
1/1 
1/1 
1/1 
6/6 
2/6 
6/6 
6/6 
5/6 
6/6 
2/6 
6/6 
6/6 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical• (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

-- -- -- -- --
5.69E-04 56.6 5.4 0.0 38.0 
1.39E-08 -- -- -- --

-- -- - -- --
-- -- -- -- --
-- -- -- -- --

2.88E-07 -- -- -- --
-- -- -- -- --

1.49E-06 69.5 28.5 0.0 2.0 
2.04E-05 70.1 28.8 0.0 1.1 
3.55E-06 63.6 26.1 0.0 10.3 
2.75E-06 66.1 29.2 0.0 4.7 
4.73E-06 2.5 0.8 0.0 96.7 
9.40E-05 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --

1.17E-07 -- -- -- --
-- -- -- -- --

1.53E-07 -- -- -- --
-- -- -- -- --

1.67E-04 56.6 5.4 0.0 38.0 
-- - -- -- --
-- -- -- -- --

1.98E-07 -- -- -- --
-- -- -- -- --

3.66E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --

2.30E-07 -- -- -- --
-- -- -- -- --

1.23E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --

8.78E-08 -- -- -- --
-- -- -- -- --

1.05E-07 -- -- -- --
6.27E-05 56.6 5.4 . 0.0 38.0 

-- -- -- -- --
1.06E-07 -- -- -- --
2.09E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
4.99E-08 -- -- -- --
2.70E-06 69.5 28.5 0.0 2.0 
1.80E-05 70.1 28.8 0.0 1.1 
2.96E-06 63.6 26.1 0.0 10.3 
1.18E-06 63.6 26.1 0.0 10.3 
1.46E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
- -- -- -- --

1.08E-07 -- -- -- --
7.84E-05 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

2.41 E-04 56.6 5.4 0.0 38.0 
1.15E-08 -- -- -- --

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.16E-07 -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

Percent Contribution by Exposure Pathway 
to Total RME HI Metals 

Inhalation Home- Maximum 

Chemical• (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Exceeds 

HI• Ingestion Contact Air) Ingestion HPAL HPAL? 

3.76E+00 32.7 0.0 0.0 67.3 9.05 Yes 
1.39E+00 66.8 5.6 0.1 27.5 11.1 Yes 
2.37E+00 8.8 0.0 0.0 91.1 3.14 Yes 
1.04E+00 5.5 0.0 0.0 94.5 124.31 Yes 
1.96E+00 93.6 0.0 0.0 6.4 58000 No 

-- -- -- -- -- 8.99 Yes 
9.27E+00 19.3 0.0 1.0 79.6 * No 
1.45E+01 1.6 0.0 0.0 98.4 109.86 Yes 

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
<1- -- -- -- -- -- --
<1- -- -- -- -- -- --
<1 -- -- -- -- 11.1 No 

1.85E+00 93.6 0.0 0.0 6.4 58000 No 
3.08E+00 44.9 0.0 2.9 52.2 1431 Yes 
3.77E+00 19.3 0.0 1.0 79.6 * No 
1.72E+00 93.6 0.0 0.0 6.4 58000 No 
4.93E+00 19.3 0.0 1.0 79.6 * No 
1.02E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- - 11.1 No 
2.58E+00 93.6 0.0 0.0 6.4 58000 No 
1.87E+00 44.9 0.0 2.9 52.2 1431 Yes 
6.39E+00 19.3 0.0 1.0 79.6 * No 
1.25E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
2.09E+00 93.6 0.0 0.0 6.4 58000 No 
7.41E+00 19.3 0.0 1.0 79.6 * No 
1.42E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
5.21E+00 44.9 0.0 2.9 52.2 1431 Yes 
2.83E+00 19.3 0.0 1.0 79.6 * No 
1.18E+00 93.6 0.0 0.0 6.4 58000 No 
3.38E+00 19.3 0.0 1.0 79.6 * No 

<1 -- -- -- -- 11.1 No 
1.64E+00 93.6 0.0 0.0 6.4 58000 No 
3.41 E+00 19.3 0.0 1.0 79.6 * No 

<1 -- -- -- -- 11.1 No 
1.07E+00 44.9 0.0 2.9 52.2 1431 No 
1.61E+00 19.3 0.0 1.0 79.6 * No 

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
<1 -- -- -- -- 11.1 No 

1.94E+00 93.6 0.0 0.0 6.4 58000 No 
3.02E+00 44.9 0.0 2.9 52.2 1431 Yes 
3.48E+00 19.3 0.0 1.0 79.6 * No 

<1 -- -- -- -- 11.1 No 
2.20E+00 93.6 0.0 0.0 6.4 58000 No 
3.50E+00 44.9 0.0 2.9 52.2 1431 Yes 
2.07E+00 82.9 0.0 0.0 17.1 117.17 Yes 

<1 -- -- -- -- 11.1 Yes 
1.97E+00 8.8 0.0 0.0 91.1 3.14 Yes 
2.71E+00 93.6 0.0 0.0 6.4 58000 Yes 
1.82E+00 44.9 0.0 2.9 52.2 1431 Yes 
3.52E+00 6.8 0.0 0.0 93.2 2.28 Yes 
3.74E+00 19.3 0.0 1.0 79.6 * No 
1.21E+00 12.7 0.0 0.0 87.3 1.43 Yes 
1.20E+00 82.9 0.0 0.0 17.1 117.17 No 
1.71E+00 1.6 0.0 0.0 98.4 109.86 Yes 
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TABLE 5-6: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (COC) coc Concentrations EPC 

PAH Benzo( a)anthracene C 0.59 - 0.59 5.90E-01 
Benzo(a)pyrene C 0.94 - 0.94 9.40E-01 
Benzo(b )fluoranthene C 0.2 - 1.2 1.20E+00 
Benzo(k)fluoranthene C 0.47 - 0.47 4.70E-01 
lndeno(1,2,3-cd)pyrene C 0.6 - 0.6 6.00E-01 

Pest/PCB Dieldrin C 0.005 - 0.005 5.00E-03 
45 RD 042073 3E-04 2E+01 5E+00 Metal Arsenic C 3.2 - 11.6 1.07E+01 

Iron NC 23400 - 61200 6.03E+04 
Manganese NC 843- 3200 3.20E+03 
Nickel NC 106 -1540 1.43E+03 
Thallium NC 7.1-7.1 7.10E+00 
Vanadium NC 62 - 134 1.26E+02 

45 RD 042074 5E-05 1E+01 4E+00 Metal Arsenic C 1.9 - 1.9 1.90E+00 
Iron NC 53300 - 53300 5.33E+04 
Manganese NC 1520- 1520 1.52E+03 
Vanadium NC 202 - 202 2.02E+02 

45 RD 042081 3E-04 1E+01 4E+00 Metal Arsenic C 4.8 - 16.3 1.06E+01 
Iron NC 29500 - 37500 3.64E+04 
Manganese NC 584 - 2350 1.74E+03 
Nickel NC 28.9 - 1370 1.09E+03 
Vanadium NC 22- 73 6.80E+01 

PAH Benzo(a)pyrene C 0.2 - 0.2 2.00E-01 
Benzo(b )fluoranthene C 0.34 - 0.34 3.40E-01 

45 RD 042082 2E-04 2E+01 5E+00 Metal Antimony NC 11.9 - 11.9 1.19E+01 
Arsenic C 7.5 - 7.5 7.50E+00 
Copper NC 771 - 771 7.71E+02 
Iron NC 46000 - 46000 4.60E+04 
Lead -- 321 - 321 3.21E+02 
Manganese NC 1130-1130 1.13E+03 
Vanadium NC 85.9- 85.9 8.59E+01 
Zinc NC 794 - 794 7.94E+02 · 

PAH Benzo(a)anthracene C 1.3 - 1.3 1.30E+00 
Benzo( a )pyrene C 0.79 - 0.79 7.90E-01 
Benzo(b)fluoranthene C 2.5 - 2.5 2.50E+00 
Benzo(k)fluoranthene C 0.75 - 0.75 7.50E-01 
Dibenz( a, h )anthracene C 0.14-0.14 1.40E-01 
lndeno(1,2,3-cd)pyrene C 0.45- 0.45 4.50E-01 

Pest/PCB Aroclor-1260 C 0.82 - 0.82 8.20E-01 
45 RD 043075 3E-07 1E+01 5E+00 Metal Iron NC 43100- 43100 4.31E+04 

Nickel NC 1540 -1540 1.54E+03 
45 RD 043081 5E-04 2E+01 5E+00 Metal Arsenic C/NC 4.6 - 17.9 1.79E+01 

Iron NC 36900 - 49900 4.88E+04 
Manganese NC 824- 3360 2.55E+03 
Nickel NC 33.9- 2050 1.51E+03 
Vanadium NC 52.7 - 100 9.33E+01 

PAH Benzo( a )pyrene C 0.073 - 0.073 7.30E-02 
45 RD 043082 2E-06 1E+01 5E+00 Metal Antimony NC 7.3 - 43.5 4.35E+01 

Iron NC 27700 - 38300 3.83E+04 
Nickel NC 909 -1590 1.59E+03 

Pest/PCB Aroclor-1254 C 0.18- 0.18 1.80E-01 
45 RD 044073 2E-04 1E+01 5E+00 Metal Arsenic C 7.4 - 7.4 7.40E+00 

Iron NC 33800 - 51000 5.10E+04 
Manganese NC 636-1170 1.17E+03 
Nickel NC 359 -1470 1.47E+03 
Thallium NC 5.6 - 5.8 5.80E+00 
Vanadium NC 79.2 - 87.7 8.77E+01 

45 RD 044079 4E-04 1E+01 5E+00 Metal Arsenic C 14.3 - 14.3 1.43E+01 
Iron NC 35500 - 43100 4.31E+04 
Manganese NC 600 - 2440 2.44E+03 
Nickel NC 25.3 - 1590 1.59E+03 

Detection 
Freauencv 

1/6 
1/6 
2/6 
1/6 
1/6 
1/6 
4/4 
4/4 
4/4 
4/4 
1/4 
4/4 
1/1 
1/1 
1/1 
1/1 
4/6 
6/6 
6/6 
6/6 
6/6 
1/6 
1/6 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
2/5 
5/5 
5/5 
5/5 
5/5 
1/5 
2/3 
3/3 
3/3 
1/3 
1/2 
2/2 
2/2 
2/2 
2/2 
2/2 
1/3 
3/3 
3/3 
3/3 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

1.60E-06 69.5 28.5 0.0 2.0 
2.52E-05 70.1 28.8 0.0 1.1 
3.55E-06 63.6 26.1 0.0 10.3 
1.39E-06 63.6 26.1 0.0 10.3 
1.73E-06 65.3 26.8 0.0 8.0 
7.58E-06 1.7 0.5 0.0 97.8 
2.80E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- - -- -- --

1.47E-07 -- -- -- --
- -- -- -- --
-- -- -- -- --

4.96E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

2.77E-04 56.6 5.4 0.0 38.0 
-- - -- -- -
-- -- -- -- --

1.12E-07 -- -- -- --
-- -- -- -- --

5.36E-06 70.1 28.8 0.0 1.1 
1.00E-06 63.6 26.1 0.0 10.3 

-- -- -- -- --
1.96E-04 56.6 5.4 0.0 38.0 

-- -- -- -- -
- - -- -- --
-- -- -- - --
- -- -- -- --
- - - - --
-- -- -- -- --

3.51E-06 69.5 28.5 0.0 2.0 
2.12E-05 70.1 28.8 0.0 1.1 
7.39E-06 63.6 26.1 0.0 10.3 
2.22E-06 63.6 26.1 0.0 10.3 
2.42E-06 66.2 27.2 0.0 6.7 
1.30E-06 65.3 26.8 0.0 8.0 
3.89E-06 66.1 29.2 0.0 4.7 

-- -- -- -- --
1.58E-07 -- -- -- --
4.68E-04 56.6 5.4 0.0 38.0 

- - -- - --
- -- -- -- -

1.56E-07 - -- - --
-- -- -- - --

1.96E-06 70.1 28.8 0.0 1.1 
- -- -- -- --
-- -- -- -- --

1.64E-07 -- -- -- --
1.94E-06 29.1 12.9 0.0 58.0 
1.93E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --

1.51E-07 -- -- .. --
-- .. -- .. .. 
-- .. -- .. .. 

3.74E-04 56.6 5.4 0.0 38.0 
-- -- .. -- .. 
-- - - .. .. 

1.64E-07 -- -- -- .. 

Percent Contribution by Exposure Pathway 
to Total RME HI Metals 

Inhalation Home- Maximum 

Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Exceeds 

HI Ingestion Contact Air) Ingestion HPAL HPAL? 
.. -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- -
-- -- -- -- -- -- --
<1 -- -- -- -- -- --
<1 -- -- -- -- 11.1 Yes 

2.74E+00 93.6 0.0 0.0 6.4 58000 Yes 
3.80E+00 44.9 0.0 2.9 52.2 1431 Yes 
4.75E+00 19.3 0.0 1.0 79.6 . No 
1.41 E+00 97.3 0.0 0.0 2.7 0.81 Yes 
1.95E+00 82.9 0.0 0.0 17.1 117.17 Yes 

<1 - -- -- -- 11.1 No 
2.43E+00 93.6 0.0 0.0 6.4 58000 No 
1.80E+00 44.9 0.0 2.9 52.2 1431 Yes 
3.12E+00 82.9 0.0 0.0 17.1 117.17 Yes 

<1 -- - -- -- 11.1 Yes 
1.66E+00 93.6 0.0 0.0 6.4 58000 No 
2.06E+00 44.9 0.0 2.9 52.2 1431 Yes 
3.60E+00 19.3 0.0 1.0 79.6 . No 
1.05E+00 82.9 0.0 0.0 17.1 117.17 No 

-- -- -- -- -- -- --
-- -- -- -- -- -- --

1.16E+00 32.7 0.0 0.0 67.3 9.05 Yes 
<1 -- -- -- -- 11.1 No 

4.84E+00 5.5 0.0 0.0 94.5 124.31 Yes 
2.09E+00 93.6 0.0 0.0 6.4 58000 No 

-- -- - - - 8.99 Yes 
1.34E+00 44.9 0.0 2.9 52.2 1431 No 
1.32E+00 82.9 0.0 0.0 17.1 117.17 No 
2.13E+00 1.6 0.0 0.0 98.4 109.86 Yes 

-- -- -- -- - -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
<1 -- -- -- -- -- --

1.96E+00 93.6 0.0 0.0 6.4 58000 No 
5.10E+00 19.3 0.0 1.0 79.6 . No 
1.14E+00 66.8 5.6 0.1 27.5 11.1 Yes 
2.22E+00 93.6 0.0 0.0 6.4 58000 No 
3.02E+00 44.9 0.0 2.9 52.2 1431 Yes 
5.01E+00 19.3 0.0 1.0 79.6 . No 
1.44E+00 82.9 0.0 0.0 17.1 117.17 No 

-- -- -- -- -- -- --
4.26E+00 32.7 0.0 0.0 67.3 9.05 Yes 
1.74E+00 93.6 0.0 0.0 6.4 58000 No 
5.26E+00 19.3 0.0 1.0 79.6 . No 

<1 -- - -- -- -- --
<1 -- - -- -- 11.1 No 

2.32E+00 93.6 0.0 0.0 6.4 58000 No 
1.39E+00 44.9 0.0 2.9 52.2 1431 No 
4.87E+00 19.3 0.0 1.0 79.6 . No 
1.15E+00 97.3 0.0 0.0 2.7 0.81 Yes 
1.35E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- - -- .. 11.1 Yes 
1.96E+00 93.6 0.0 0.0 6.4 58000 No 
2.89E+00 44.9 0.0 2.9 52.2 1431 Yes 
5.26E+00 19.3 0.0 1.0 79.6 . No 
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• 

TABLE 5-6: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (COC) coc Concentrations EPC 

45 RD 044080 6E-05 1E+01 9E+00 Metal Arsenic C 2.1 - 2.1 2.10E+00 
Iron NC 32300 - 44300 4.43E+04 
Nickel NC 863 - 2760 2.76E+03 

45 RD 044081 1E-04 1E+01 5E+00 Metal Arsenic C 4.4 - 4.4 4.40E+00 
Iron NC 37700 - 46700 4.67E+04 
Manganese NC 989-1010 1.01E+03 
Nickel NC 541 - 1460 1.46E+03 
Vanadium NC 64.6 - 77.7 7.77E+01 

45 RD 045073 3E-05 9E+00 5E+00 Metal Arsenic C 1.3 - 1.3 1.30E+00 
Iron NC 18900 - 34600 3.46E+04 
Nickel NC 169 - 1530 1.53E+03 

45 RD 045074 2E-04 1E+01 4E+00 Metal Arsenic C 0.88- 6.2 6.20E+00 
Iron NC 14600 -64100 4.82E+04 
Manganese NC 546 - 3430 2.37E+03 
Nickel NC 29.1 - 1200 1.20E+03 
Vanadium NC 15.1-181 1.03E+02 

PAH Benzo(a)pyrene C 0.22 - 0.22 2.20E-01 
Benzo(b)fluoranthene C 0.54- 0.54 5.40E-01 
Benzo(k)fluoranthene C 0.56 - 0.56 5.60E-01 
lndeno(1,2,3-cd)pyrene C 0.41 - 0.41 4.10E-01 

45 RD 045075 6E-05 2E+01 4E+00 Metal Arsenic C 2.1 - 2.2 2.20E+00 
Copper NC 90 - 170 1.70E+02 
Iron NC 26200 - 67900 6.79E+04 
Manganese NC 735 - 2520 2.52E+03 
Nickel NC 49.6 - 1180 1.18E+03 
Vanadium NC 27.5- 172 1.72E+02 

45 RD 045077 9E-05 6E+00 2E+00 Metal Arsenic C 3.5 - 3.5 3.50E+00 
Iron NC 41600-41600 4.16E+04 
Nickel NC 408- 408 4.08E+02 
Vanadium NC 75.5 - 75.5 7.55E+01 

45 RD 045078 1E-03 1E+01 5E+00 Metal Arsenic C/NC 49.9- 49.9 4.99E+01 
Iron NC 29300 - 35100 3.51E+04 
Nickel NC 126 - 1530 1.53E+03 
Vanadium NC 16.6 - 66.6 6.66E+01 

45 RD 045080 3E-04 1E+01 6E+00 Metal Arsenic C 1.2-10.9 1.09E+01 
Iron NC 41700- 56100 5.61E+04 
Manganese NC 816-1100 1.10E+03 
Nickel NC 316 - 1710 1.71E+03 
Vanadium NC 67.4 - 81.7 8.17E+01 

45 RD 046072 2E-04 1E+01 3E+00 Metal Arsenic C 6-6 6.00E+00 
Iron NC 47900 - 52000 5.20E+04 
Manganese NC 1040 - 1080 1.08E+03 
Nickel NC 769 - 912 9.12E+02 
Thallium NC 5.1-7.1 7.10E+00 
Vanadium NC 87.8 - 117 1.17E+02 

45 RD 046074 8E-05 3E+01 1E+01 Metal Arsenic C 2.8 - 2.8 2.80E+00 
Copper NC 13.2 - 536 5.36E+02 
Iron NC 25900 - 55100 5.51E+04 
Manganese NC 438 - 2100 2.10E+03 
Mercury NC 17.5 - 17.5 1.75E+01 
Nickel NC 182 - 1080 1.08E+03 
Vanadium NC 36.6 - 180 1.80E+02 
Zinc NC 36.7 - 567 5.67E+02 

PAH Benzo(a)pyrene C 0.04 - 0.04 4.00E-02 
45 RD 046076 2E-04 1E+01 3E+00 Metal Arsenic C 3.5 - 7.5 7.50E+00 

Iron NC 35100 - 48700 4.80E+04 
Manganese NC 745 - 2440 2.22E+03. 
Nickel NC 219 - 798 7.28E+02 
Vanadium N1.; 62.5 - 113 1.13E+02 

Detection 
Frequency 

1/3 
3/3 
3/3 
1/2 
2/2 
2/2 
2/2 
2/2 
1/2 
2/2 
2/2 
6/8 
8/8 
8/8 
8/8 
8/8 
1/8 
1/8 
1/8 
1/8 
2/3 
2/3 
3/3 
3/3 
3/3 
3/3 
1/1 
1/1 
1/1 
1/1 
1/2 
2/2 
2/2 
2/2 
3/3 
3/3 
3/3 
3/3 
3/3 
1/2 
2/2 
2/2 
2/2 
2/2 
2/2 
1/3 
3/3 
3/3 
3/3 
1/3 
3/3 
3/3 
3/3 
1/3 
4/4 
4/4 
4/4 
4/4 
4/4 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

5.49E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --

2.84E-07 -- -- -- --
1.15E-04 56.6 5.4 0.0 38.0 

-- - -- - --
-- -- -- -- --

1.50E-07 -- -- -- --
-- -- -- -- --

3.40E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --

1.57E-07 -- -- -- --
1.62E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --

1.23E-07 -- -- -- --
-- -- -- -- --

5.90E-06 70.1 28.8 0.0 1.1 
1.60E-06 63.6 26.1 0.0 10.3 
1.66E-06 63.6 26.1 0.0 10.3 
1.18E-06 65.3 26.8 0.0 8.0 
5.75E-05 56.6 5.4 0.0 38.0 

-- - -- -- --
-- -- -- -- --
-- -- -- -- --

1.21 E-07 -- -- -- --
-- -- -- -- --

9.14E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --

4.20E-08 -- -- -- --
-- -- -- -- --

1.30E-03 56.6 5.4 0.0 38.0 
-- -- -- -- --

1.57E-07 -- -- -- --
-- -- -- -- --

2.85E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --

1.76E-07 -- -- -- --
-- -- -- -- --

1.57E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --

9.38E-08 -- -- -- --
-- -- -- -- --
-- -- -- -- --

7.31E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- - -- -- --

1.11 E-07 -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.07E-06 70.1 28.8 0.0 1.1 
1.96E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --

7.48E-08 -- -- - --
-- -- - -- --

Percent Contribution by Exposure Pathway 
to Total RME HI Metals 

Inhalation Home- Maximum 

Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Exceeds 

HI.- Ingestion Contact Air) Ingestion HPAL HPAL? 

<1 -- -- -- -- 11.1 No 
2.02E+00 93.6 0.0 0.0 6.4 58000 No 
9.14E+00 19.3 0.0 1.0 79.6 . No 

<1 -- -- -- -- 11.1 No 
2.13E+00 93.6 0.0 0.0 6.4 58000 No 
1.20E+00 44.9 0.0 2.9 52.2 1431 No 
4.83E+00 19.3 0.0 1.0 79.6 . No 
1.20E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.58E+00 93.6 0.0 0.0 6.4 58000 No 
5.06E+00 19.3 0.0 1.0 79.6 . No 

<1 -- -- -- -- 11.1 No 
2.19E+00 93.6 0.0 0.0 6.4 58000 Yes 
2.82E+00 44.9 0.0 2.9 52.2 1431 Yes 
3.97E+00 19.3 0.0 1.0 79.6 . No 
1.59E+00 82.9 0.0 0.0 17.1 117.17 Yes 

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
<1 -- -- -- -- 11.1 No 

1.07E+00 5.5 0.0 0.0 94.5 124.31 Yes 
3.09E+00 93.6 0.0 0.0 6.4 58000 Yes 
2.99E+00 44.9 0.0 2.9 52.2 1431 Yes 
3.91E+00 19.3 0.0 1.0 79.6 . No 
2.65E+00 82.9 0.0 0.0 17.1 117.17 Yes 

<1 -- -- -- -- 11.1 No 
1.89E+00 93.6 0.0 0.0 6.4 58000 No 
1.35E+00 19.3 0.0 1.0 79.6 . No 
1.16E+00 82.9 0.0 0.0 17.1 117.17 No 
3.19E+00 66.8 5.6 0.1 27.5 11.1 Yes 
1.60E+00 93.6 0.0 0.0 6.4 58000 No 
5.06E+00 19.3 0.0 1.0 79.6 . No 
1.03E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
2.55E+00 93.6 0.0 0.0 6.4 58000 No 
1.30E+00 44.9 0.0 2.9 52.2 1431 No 
5.66E+00 19.3 0.0 1.0 79.6 . No 
1.26E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
2.37E+00 93.6 0.0 0.0 6.4 58000 No 
1.28E+00 44.9 0.0 2.9 52.2 1431 No 
3.02E+00 19.3 0.0 1.0 79.6 . No 
1.41 E+00 97.3 0.0 0.0 2.7 0.81 Yes 
1.80E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
3.37E+00 5.5 0.0 0.0 94.5 124.31 Yes 
2.51E+00 93.6 0.0 0.0 6.4 58000 No 
2.49E+00 44.9 0.0 2.9 52.2 1431 Yes 
1.10E+01 6.8 0.0 0.0 93.2 2.28 Yes 
3.58E~00 19.3 0.0 1.0 79.6 . No 
2.78E+00 82.9 0.0 0.0 17.1 117.17 Yes 
1.52E+00 1.6 0.0 0.0 98.4 109.86 Yes 

-- -- -- -- -- -- --
<1 -- -- -- -- 11.1 No 

2.18E+00 93.6 0.0 0.0 6.4 58000 No 
2.63E+00 44.9 0.0 2.9 52.2 1431 Yes 
2.41 E+00 19.3 0.0 1.0 79.6 . No 
1.74E+00 82.9 0.0 0.0 17.1 117.17 No 
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TABLE 5-6: TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (COC) coc Concentrations EPC 

45 RD 046077 2E-04 1E+01 6E+00 Metal Arsenic C 3.5 - 7.7 7.70E+00 
Iron NC 23600 - 44800 4.02E+04 
Manganese NC 487- 935 9.02E+02 
Nickel NC 668 - 2420 1.76E+03 

45 RD 046079 2E-04 8E+00 2E+00 Metal Arsenic C 2.9- 7 7.00E+00 
Iron NC 32300 - 44000 4.40E+04 
Manganese NC 473- 864 8.64E+02 
Nickel NC 96.3 - 668 6.68E+02 
Vanadium NC 39- 88.3 8.83E+01 

45 RD 046080 3E-07 1E+01 5E+00 Metal Iron NC 30400 - 45400 4.54E+04 
Manganese NC 698- 939 9.39E+02 
Nickel NC 1060 - 1490 1.49E+03 

45 RD 046082 4E-04 6E+01 3E+01 Metal Antimony NC 3.4- 22.3 2.23E+01 
Arsenic C 1.4 - 15.2 1.52E+01 
Copper NC 45.9- 5230 5.23E+03 
Iron NC 40800 - 49900 4.99E+04 
Lead -- 3.8 - 4850 4.85E+03 
Manganese NC 913-1180 1.18E+03 
Mercury NC 0.13-17 1.70E+01 
Nickel NC 142 -1030 1.03E+03 
Vanadium NC 49.4 - 93.9 9.39E+01 
Zinc NC 48.9- 2220 2.22E+03 

PAH Benzo(a)pyrene C 0.093 - 0.093 9.30E-02 
Pest/PCB Aroclor-1260 C/NC 1.4 - 1.4 1.40E+00 

45 RD 047074 3E-04 1E+01 6E+00 Metal Arsenic C 12 - 12 1.20E+01 
Copper NC 176 - 176 1.76E+02 
Iron NC 38100 - 38100 3.81E+04 
Manganese NC 5260- 5260 5.26E+03 
Vanadium NC 88.8- 88.8 8.88E+01 

45 RD 047075 2E-05 1E+01 6E+00 Metal Arsenic C 0.73 - 0.73 7.30E-01 
Iron NC 43500 - 43500 4.35E+04 
Nickel NC 1780-1780 1.78E+03 

45 RD 047076 1E-04 1E+01 5E+00 Metal Arsenic C 3.4 - 4.8 4.80E+00 
Iron NC 13900 - 53500 4.42E+04 
Manganese NC 213-1020 9.51E+02 
Mercury NC 0.1-5.4 5.40E+00 
Nickel NC 43.9- 612 4.14E+02 
Vanadium NC 36.5 - 76.8 7.20E+01 

45 RD 047077 2E-04 1E+01 3E+00 Metal Arsenic C 4.7 - 8.6 7.72E+00 
Iron NC 31100 - 42700 4.07E+04 
Manganese NC 541 - 1270 1.09E+03 
Nickel NC 34.5 - 1400 1.05E+03 
Vanadium NC 27- 80 6.85E+01 

45 RD 047086 8E-05 5E+00 <1 Metal Arsenic C 3.1 -3.1 3.10E+00 
Iron NC 25600 - 25600 2.56E+04 
Manganese NC 1040 - 1040 1.04E+03 
Nickel NC 347- 347 3.47E+02 

45 RD 047089 1E-04 9E+00 2E+00 Metal Arsenic C 5.4 - 5.4 5.40E+00 
Copper NC 188-188 1.88E+02 
Iron NC 41100-41100 4.11E+04 
Lead -- 1080 - 1080 1.08E+03 
Manganese NC 991 - 991 9.91E+02 
Zinc NC 401 - 401 4.01E+02 

Pest/PCB Aroclor-1260 C 0.75 - 0.75 7.50E-01 
45 RD 047092 2E-07 7E+00 4E+00 Metal Iron NC 36400 - 36400 3.64E+04 

Lead - 187 - 187 1.87E+02 
Nickel NC 1110-1110 1.11E+03 

Detection 
Frequency 

217 
717 
717 
717 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
1/3 
1/3 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
2/6 
6/6 
6/6 
4/6 
6/6 
6/6 
4/6 
6/6 
6/6 
6/6 
6/6 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

2.01E-04 56.6 5.4 0.0 38.0 
-- - -- - --
-- - -- -- --

1.81 E-07 -- -- -- --
1.83E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --

6.87E-08 -- -- -- --
-- -- -- -- --
-- - - - --
- -- -- -- -

1.53E-07 -- -- - --
-- -- -- - --

3.97E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- - -- --

1.06E-07 - -- - --
-- -- -- -- --
-- -- - -- --

2.49E-06 70.1 28.8 0.0 1.1 
6.63E-06 66.1 29.2 0.0 4.7 
3.13E-04 56.6 5.4 0.0 38.0 

-- - -- -- --
-- - -- -- --
-- - -- -- --
-- - -- -- --

1.91 E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --

1.83E-07 -- -- -- --
1.25E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --
-- -- -- - --

4.26E-08 - -- -- --
- -- -- - --

2.02E-04 56.6 5.4 0.0 38.0 
-- - -- -- --
-- - -- - --

1.08E-07 -- -- -- --
-- -- -- -- --

8.10E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- - - --

3.57E-08 -- -- -- --
1.41E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --
-- -- -- - --
-- -- -- -- --
-- - -- -- --

3.55E-06 66.1 29.2 0.0 4.7 
-- -- -- -- --
-- - -- -- --

1.14E-07 - -- - --

Percent Contribution by Exposure Pathway 
to Total RME HI Metals 

Inhalation Home- Maximum 

Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Exceeds 

HI Ingestion Contact Air) Ingestion HPAL HPAL? 

<1 -- -- -- -- 11.1 No 
1.83E+00 93.6 0.0 0.0 6.4 58000 No 
1.07E+00 44.9 0.0 2.9 52.2 1431 No 
5.84E+00 19.3 0.0 1.0 79.6 . No 

<1 -- -- -- -- 11.1 No 
2.00E+00 93.6 0.0 0.0 6.4 58000 No 
1.02E+00 44.9 0.0 2.9 52.2 1431 No 
2.21E+00 19.3 0.0 1.0 79.6 . No 
1.36E+00 82.9 0.0 0.0 17.1 117.17 No 
2.07E+00 93.6 0.0 0.0 6.4 58000 No 
1.11 E+00 44.9 0.0 2.9 52.2 1431 No 
4.93E+00 19.3 0.0 1.0 79.6 . No 
2.18E+00 32.7 0.0 0.0 67.3 9.05 Yes 

<1 -- -- -- -- 11.1 Yes 
3.29E+01 5.5 0.0 0.0 94.5 124.31 Yes 
2.27E+00 93.6 0.0 0.0 6.4 58000 No 

- -- -- -- -- 8.99 Yes 
1.40E+00 44.9 0.0 2.9 52.2 1431 No 
1.07E+01 6.8 0.0 0.0 93.2 2.28 Yes 
3.41 E+00 19.3 0.0 1.0 79.6 . No 
1.45E+00 82.9 0.0 0.0 17.1 117.17 No 
5.95E+00 1.6 0.0 0.0 98.4 109.86 Yes 

-- -- -- -- -- -- --
1.29E+00 69.6 27.3 0.0 3.1 -- --

<1 -- -- -- -- 11.1 Yes 
1.11E+00 5.5 0.0 0.0 94.5 124.31 Yes 
1.73E+00 93.6 0.0 0.0 6.4 58000 No 
6.24E+00 44.9 0.0 2.9 52.2 1431 Yes 
1.37E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.98E+00 93.6 0.0 0.0 6.4 58000 No 
5.89E+00 19.3 0.0 1.0 79.6 . No 

<1 -- -- -- -- 11.1 No 
2.01E+00 93.6 0.0 0.0 6.4 58000 No 
1.13E+00 44.9 0.0 2.9 52.2 1431 No 
3.39E+00 6.8 0.0 0.0 93.2 2.28 Yes 
1.37E+00 19.3 0.0 1.0 79.6 . No 
1.11E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.85E+00 93.6 0.0 0.0 6.4 58000 No 
1.29E+00 44.9 0.0 2.9 52.2 1431 No 
3.49E+00 19.3 0.0 1.0 79.6 . No 
1.06E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.17E+00 93.6 0.0 0.0 6.4 58000 No 
1.23E+00 44.9 0.0 2.9 52.2 1431 No 
1.15E+00 19.3 0.0 1.0 79.6 . No 

<1 -- -- -- -- 11.1 No 
1.18E+00 5.5 0.0 0.0 94.5 124.31 Yes 
1.87E+00 93.6 0.0 0.0 6.4 58000 No 

-- -- -- -- -- 8.99 Yes 
1.18E+00 44.9 0.0 2.9 52.2 1431 No 
1.07E+00 1.6 0.0 0.0 98.4 109.86 Yes 

<1 -- - -- -- -- --
1.66E+00 93.6 0.0 0.0 6.4 58000 No 

-- -- -- -- -- 8.99 Yes 
3.67E+00 19.3 0.0 1.0 79.6 . No 

• 
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• 

• 

• 

TABLE 5-6: TOT AL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (COC) coc Concentrations EPC 

45 RD 048072 1E-04 1E+01 7E+OO Metal Arsenic C 2 - 4.5 4.50E+OO 
Iron NC 12200- 61100 6.11E+04 
Manganese NC 219-1030 1.03E+03 
Nickel NC 34.5- 2400 2.20E+03 
Vanadium NC 37.2 - 75.7 7.57E+01 . 

PAH Benzo( a )pyrene C 0.46 - 0.46 4.60E-01 
45 RD 048075 1E-07 6E+OO 3E+OO Metal Iron NC 29300 - 29300 2.93E+04 . 

Nickel NC 868- 868 8.68E+02 
45 RD 048076 2E-07 7E+OO 4E+OO Metal Iron NC 24700 - 24700 2.47E+04 

Nickel NC 1080 - 1080 1.08E+03 
45 RD 048077 3E-05 1E+01 6E+OO Metal Arsenic C 1.3 - 1.3 1.30E+OO 

Iron NC 46000 - 46000 4.60E+04 
Manganese NC 1080 -1080 1.08E+03 
Nickel NC 1800 -1800 1.80E+03 
Vanadium NC 74.8- 74.8 7.48E+01 

45 RD 048080 2E-04 8E+01 7E+01 Metal Antimony NC 29 - 29 2.90E+01 
Arsenic C 5.7 - 7.8 7.80E+OO 
Copper NC 52.3 - 10400 1.04E+04 
Iron NC 32400 - 40300 4.03E+04 
Lead -- 5.9 - 1900 1.90E+03 
Nickel NC 323-416 4.16E+02 
Vanadium NC 65.8 - 74 7.40E+01 : 
Zinc NC 59.5 - 784 7.84E+02 

PesUPCB Aroclor-1260 C/NC 1.4- 1.4 1.40E+OO 
45 RD 048089 2E-04 1E+01 3E+OO Metal Arsenic C 6.3 - 8.5 8.50E+OO 

Iron NC 45300 - 59300 5.93E+04 · 
Manganese NC 791 -1340 1.34E+03 
Nickel NC 233 - 639 6.39E+02 
Vanadium NC 77 - 108 1.08E+02 

45 RD 049075 4E-05 8E+OO 3E+OO Metal Arsenic C 1.6 - 1.6 1.60E+OO 
Iron NC 33800 - 4 7200 4.72E+04 
Manganese NC 1060 - 2380 2.38E+03 
Vanadium NC 70.5- 85 8.50E+01 

45 RD 049076 3E-04 8E+OO 2E+OO Metal Arsenic C 4- 9.6 9.60E+OO 
Iron NC 45200 - 46900 4.69E+04 
Nickel NC 509- 560 5.60E+02 
Vanadium NC 76.9 - 78.8 7.88E+01 

45 RD 049077 2E-07 9E+OO 5E+OO Metal Iron NC 39100 - 39100 3.91E+04 
Nickel NC 1430 - 1430 1.43E+03 

: 

45 RD 049079 3E-04 2E+01 5E+OO Metal Arsenic C 7 - 10.9 1.09E+01 ,, 
Cadmium NC 4-4 4.00E+OO 
Copper NC 12.1-619 6.19E+02 
Iron NC 28400 - 41800 4.18E+04 
Lead -- 2 - 1070 1.07E+03 
Manganese NC 668- 849 8.49E+02 
Nickel NC 90.6 - 1430 1.43E+03 
Vanadium NC 21.9 - 76.4 7.64E+01 

PesUPCB Aroclor-1260 C/NC 3.3 - 3.3 3.30E+OO 
45 RD 049085 3E-07 1E+01 6E+OO Metal Iron NC 44600 - 52000 5.20E+04 

Manganese NC 597 - 1080 1.08E+03 
Nickel NC 1310 -1820 1.78E+03 
Vanadium NC 42.4 - 67.2 6.50E+01 

45 RD 049088 3E-04 1E+01 5E+OO Metal Arsenic C 3.4 - 11.3 1.13E+01 
Iron NC 33300 - 43800 4.27E+04 
Nickel NC 276 -1740 1.56E+03 
Vanadium NC 14.5 - 76.5 7.65E+01 . 

45 RD 049089 3E-04 1E+01 6E+OO Metal Arsenic C 2.5-10.1 1.01E+01 
Iron NC 37900 - 50600 5.06E+04 
Manganese NC 689 - 891 8.71E+02 
Nickel NC 359 - 1810 1.72E+03 
Vanadium NC 24.6 - 114 1.14E+02 

Detection 
Freauencv 

2/4 
4/4 
4/4 
4/4 
4/4 
1/4 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
1/3 
3/3 
3/3 
3/3 
3/3 
3/3 
1/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
2/2 
1/1 
1/1 
2/3 
1/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
1/3 
4/4 
4/4 
4/4 
4/4 
3/4 
4/4 
4/4 
4/4 
3/4 
4/4 
4/4 
4/4 
4/4 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

1.18E-04 56.6 5.4 0.0 38.0 
- -- - -- --
-- -- -- -- --

2.27E-07 -- -- -- --
-- -- -- -- --

1.23E-05 70.1 28.8 0.0 1.1 
-- -- -- -- --

8.93E-08 -- -- -- --
-- - -- -- --

1.11E-07 -- -- -- --
3.40E-05 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --

1.85E-07 -- -- -- --
-- -- -- -- --
-- -- -- -- --

2.04E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

4.28E-08 -- -- -- --
-- -- -- -- --
-- -- -- -- --

6.63E-06 66.1 29.2 0.0 4.7 
2.22E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --

6.57E-08 -- -- -- --
-- -- -- -- --

4.18E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

2.51E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --

5.76E-08 -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.47E-07 -- -- -- --
2.85E-04 56.6 5.4 0.0 38.0 
6.78E-09 -- -- -- --

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.47E-07 -- -- -- --
-- -- -- -- --

1.56E-05 66.1 29.2 0.0 4.7 

-- -- -- -- --
-- - -- -- --

1.83E-07 -- -- -- --
-- -- -- -- --

2.95E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
1.60E-07 -- -- -- --

-- -- -- -- --
2.64E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- - -- -- --

1.77E-07 -- -- -- --
-- -- -- -- --

Percent Contribution by Exposure Pathway 
to Total RME HI Metals 

Inhalation Home- Maximum 

Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Exceeds 

HI Ingestion Contact Air) Ingestion HPAL HPAL? 

<1 -- -- -- -- 11.1 No 
2.78E+OO 93.6 0.0 0.0 6.4 58000 Yes 
1.22E+OO 44.9 0.0 2.9 52.2 1431 No 
7.30E+OO 19.3 0.0 1.0 79.6 . No 
1.17E+OO 82.9 0.0 0.0 17.1 117.17 No 

-- -- -- -- -- -- --
1.33E+OO 93.6 0.0 0.0 6.4 58000 No 
2.87E+OO 19.3 0.0 1.0 79.6 . No 
1.12E+OO 93.6 0.0 0.0 6.4 58000 No 
3.58E+OO 19.3 0.0 1.0 79.6 . No 

<1 -- -- -- -- 11.1 No 
2.09E+OO 93.6 0.0 0.0 6.4 58000 No 
1.28E+OO 44.9 0.0 2.9 52.2 1431 No 
5.96E+OO 19.3 0.0 1.0 79.6 . No 
1.15E+OO 82.9 0.0 0.0 17.1 117.17 No 
2.84E+OO 32.7 0.0 0.0 67.3 9.05 Yes 

<1 -- -- -- -- 11.1 No 
6.53E+01 5.5 0.0 0.0 94.5 124.31 Yes 
1.83E+OO 93.6 0.0 0.0 6.4 58000 No 

-- -- -- -- -- 8.99 Yes 
1.38E+OO 19.3 0.0 1.0 79.6 . No 
1.14E+OO 82.9 0.0 0.0 17.1 117.17 No 
2.10E+OO 1.6 0.0 0.0 98.4 109.86 Yes 
1.29E+OO 69.6 27.3 0.0 3.1 -- --

<1 -- -- -- -- 11.1 No 
2.70E+OO 93.6 0.0 0.0 6.4 58000 Yes 
1.59E+OO 44.9 0.0 2.9 52.2 1431 No 
2.12E+OO 19.3 0.0 1.0 79.6 . No 
1.67E+OO 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
2.15E+OO 93.6 0.0 0.0 6.4 58000 No 
2.82E+OO 44.9 0.0 2.9 52.2 1431 Yes 
1.31 E+OO 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
2.14E+OO 93.6 0.0 0.0 6.4 58000 No 
1.85E+OO 19.3 0.0 1.0 79.6 . No 
1.22E+OO 82.9 0.0 0.0 17.1 117.17 No 
1.78E+OO 93.6 0.0 0.0 6.4 58000 No 
4.73E+OO 19.3 0.0 1.0 79.6 . No 

<1 -- -- -- -- 11.1 No 
1.16E+OO 8.8 0.0 0.0 91.1 3.14 Yes 
3.89E+OO 5.5 0.0 0.0 94.5 124.31 Yes 
1.90E+OO 93.6 0.0 0.0 6.4 58000 No 

-- -- -- -- -- 8.99 Yes 
1.01E+OO 44.9 0.0 2.9 52.2 1431 No 
4.73E+OO 19.3 0.0 1.0 79.6 . No 
1.18E+OO 82.9 0.0 0.0 17.1 117.17 No 
3.03E+OO 69.6 27.3 0.0 3.1 -- --
2.37E+OO 93.6 0.0 0.0 6.4 58000 No 
1.28E+OO 44.9 0.0 2.9 52.2 1431 No 
5.90E+OO 19.3 0.0 1.0 79.6 . No 
1.00E+OO 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 Yes 
1.94E+OO 93.6 0.0 0.0 6.4 58000 No 
5.16E+OO 19.3 0.0 1.0 79.6 . No 
1.18E+OO 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
2.30E+OO 93.6 0.0 0.0 6.4 58000 No 
1.03E+OO 44.9 0.0 2.9 52.2 1431 No 
5.69E+OO 19.3 0.0 1.0 79.6 . No 
1.76E+OO 82.9 0.0 0.0 17.1 117.17 No 

BAI.5106.0005.0007 



TABLE 5-6: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (CCC) CCC Concentrations EPC 

45 RD 049091 3E-04 1E+01 6E+00 Metal Antimony NC 5.3 - 15.1 1.51E+01 
Arsenic C 1.2 - 9.9 9.90E+00 
Iron NC 38200 - 48100 4.75E+04 
Nickel NC 139-1960 1.78E+03 
Vanadium NC 19.8 - 73.8 7.38E+01 

45 RD 050071 2E-07 1E+01 4E+00 Metal Iron NC 47000 - 54200 5.42E+04 
Manganese NC 1270-1510 1.51E+03 
Nickel NC 926 - 1270 1.27E+03 
Vanadium NC 66.3 - 89.1 8.91E+01 

45 RD 050074 2E-07 8E+00 3E+00 Metal Iron NC 45400 - 45400 4.54E+04 
Manganese NC 956- 956 9.56E+02 
Nickel NC 835- 835 8.35E+02 
Vanadium NC 66.4 - 66.4 6.64E+01 

45 RD 050077 3E-04 1E+01 5E+00 Metal Arsenic C 5.7 - 9.7 9.70E+00 
Iron NC 12500 - 39600 3.96E+04 
Nickel NC 344-1550 1.55E+03 
Vanadium NC 12.1 - 121 1.21 E+02 

PesVPCB Aroclor-1260 C/NC 1.1-1.1 1.10E+00 
45 RD 050080 4E-04 1E+01 5E+00 Metal Arsenic C/NC 1.4-16.7 1.67E+01 

Iron NC 41300 - 62400 6.24E+04 
Manganese NC 741-931 9.31E+02 
Nickel NC 284 - 1590 1.59E+03 
Vanadium NC 46.7 - 89 8.90E+01 

PAH Benzo( a )pyrene C 0.04- 0.04 4.00E-02 
45 RD 050083 3E-08 7E+00 3E+00 Metal Iron NC 38300 - 38300 3.83E+04 

Mercury NC 2.3 - 2.3 2.30E+00 
Vanadium NC 114-114 1.14E+02 

45 RD 050084 2E-04 1E+01 6E+00 Metal Arsenic C 6-6 6.00E+00 
Iron NC 49900 - 49900 4.99E+04 
Manganese NC 845- 845 8.45E+02 
Nickel NC 1850 - 1850 1.85E+03 

45 RD 050086 1E-04 6E+00 2E+00 Metal Arsenic C 3.8- 3.8 3.80E+00 
Iron NC 32500 - 32500 3.25E+04 
Nickel NC 660- 660 6.60E+02 

svoc Pentachlorophenol C 10 - 10 1.00E+01 
45 RD 050088 3E-07 9E+00 6E+00 Metal Iron NC 43400 - 43400 4.34E+04 

Nickel NC 1770- 1770 1.77E+03 
45 RD 051072 3E-05 8E+00 4E+00 Metal Arsenic C 1.1-1.1 1.10E+00 

Iron NC 40600 - 40600 4.06E+04 
Nickel NC 1130-1130 1.13E+03 

45 RD 051076 2E-07 8E+00 4E+00 Metal Iron NC 38000 - 38000 3.80E+04 
Nickel NC 1100-1100 1.10E+03 

45 RD 051086 2E-07 8E+00 4E+00 Metal Iron NC 38300 - 38300 3.83E+04 
Manganese NC 909- 909 9.09E+02 
Nickel NC 1190-1190 1.19E+03 

45 RD 052071 4E-07 1E+01 9E+00 Metal Iron NC 45800 - 48600 4.86E+04 
Manganese NC 770-902 9.02E+02 
Nickel NC 2420- 2690 2.69E+03 

45 RD 052075 9E-05 2E+01 6E+00 Metal Arsenic C 1.1 - 3.4 3.40E+00 
Iron NC 41600 - 55400 5.54E+04 
Manganese NC 690- 3370 3.37E+03 
Nickel NC 297 - 1880 1.88E+03 
Vanadium NC 34.2 - 121 1.21 E+02 

45 RD 052082 2E-04 1E+01 3E+00 Metal Arsenic C 8.5 - 8.5 8.50E+00 
Iron NC 44200 - 51800 5.10E+04 
Manganese NC 819 - 1080 1.08E+03 
Nickel NC 852 - 1060 1.03E+03 
Vanadium NC 59.9- 99.9 9.70E+01 

Detection 
Freauencv 

3/4 
4/4 
4/4 
4/4 
4/4 
2/2 
2/2 
2/2 
2/2 
1/1 
1/1 
1/1 
1/1 
2/3 
3/3 
3/3 
3/3 
1/3 
3/3 
3/3 
3/3 
3/3 
3/3 
1/3 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
2/2 
2/2 
2/2 
2/3 
3/3 
3/3 
3/3 
3/3 
1/1 
4/4 
4/4 
4/4 
4/4 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

-- -- -- -- --
2.59E-04 56.6 5.4 0.0 38.0 

-- -- - -- --
1.83E-07 -- -- -- --

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.31 E-07 -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

8.59E-08 -- -- -- --
-- -- -- -- --

2.53E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --

1.59E-07 -- -- -- --
-- -- -- -- --

5.21E-06 66.1 29.2 0.0 4.7 
4.36E-04 56.6 5.4 0.0 38.0 

-- - -- -- --
-- -- -- -- --

1.64E-07 -- -- -- --
-- -- - -- --

1.07E-06 70.1 28.8 0.0 1.1 
-- -- -- -- -
- -- -- -- --
-- - -- -- --

1.57E-04 56.6 5.4 0.0 38.0 
-- -- - -- --
-- -- -- -- --

1.90E-07 -- -- - --
9.93E-05 56.6 5.4 0.0 38.0 

-- -- -- -- -
6.79E-08 -- -- -- --
3.85E-06 48.8 38.5 0.0 12.6 

-- -- - -- --
1.82E-07 -- - - -
2.87E-05 56.6 5.4 0.0 38.0 

-- -- -- -- --
1.16E-07 -- -- -- --

-- -- -- -- --
1.13E-07 -- - -- --

-- -- - - -
-- -- - -- -

1.22E-07 -- -- -- --
-- -- -- -- -
-- -- -- -- --

2.77E-07 -- -- -- --
8.88E-05 56.6 5.4 0.0 38.0 

-- -- - - --
-- -- -- -- --

1.93E-07 - -- -- -
-- -- -- -- --

2.22E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --

1.06E-07 -- -- -- --
-- -- -- -- --

Percent Contribution by Exposure Pathway 
to Total RME HI Metals 

Inhalation Home- Maximum 

Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Exceeds 

HI Ingestion Contact Air) Ingestion HPAL HPAL? 

1.48E+00 32.7 0.0 0.0 67.3 9.05 Yes 
<1 -- -- -- -- 11.1 No 

2.16E+00 93.6 0.0 0.0 6.4 58000 · No 
5.90E+00 19.3 0.0 1.0 79.6 . No 
1.14E+00 82.9 0.0 0.0 17.1 117.17 No 
2.47E+00 93.6 0.0 0.0 6.4 58000 No 
1.79E+00 44.9 0.0 2.9 52.2 1431 Yes 
4.20E+00 19.3 0.0 1.0 79.6 . No 
1.37E+00 82.9 0.0 0.0 17.1 117.17 No 
2.07E+00 93.6 0.0 0.0 6.4 58000 No 
1.13E+00 44.9 0.0 2.9 52.2 1431 No 
2.76E+00 19.3 0.0 1.0 79.6 . No 
1.02E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.80E+00 93.6 0.0 0.0 6.4 58000 No 
5.13E+00 19.3 0.0 1.0 79.6 . No 
1.87E+00 82.9 0.0 0.0 17.1 117.17 Yes 
1.01E+00 69.6 27.3 0.0 3.1 -- --
1.07E+00 66.8 5.6 0.1 27.5 11.1 Yes 
2.84E+00 93.6 0.0 0.0 6.4 58000 Yes 
1.10E+00 44.9 0.0 2.9 52.2 1431 No 
5.26E+00 19.3 0.0 1.0 79.6 . No 
1.37E+00 82.9 0.0 0.0 17.1 117.17 No 

-- - -- -- -- -- --
1.74E+00 93.6 0.0 0.0 6.4 58000 No 
1.45E+00 6.8 0.0 0.0 93.2 2.28 Yes 
1.76E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
2.27E+00 93.6 0.0 0.0 6.4 58000 No 
1.00E+00 44.9 0.0 2.9 52.2 1431 No 
6.12E+00 19.3 0.0 1.0 79.6 . No 

<1 -- -- -- -- 11.1 No 
1.48E+00 93.6 0.0 0.0 6.4 58000 No 
2.18E+00 19.3 0.0 1.0 79.6 . No 

<1 -- - - - -- --
1.98E+00 93.6 0.0 0.0 6.4 58000 No 
5.86E+00 19.3 0.0 1.0 79.6 . No 

<1 -- -- -- -- 11.1 No 
1.85E+00 93.6 0.0 0.0 6.4 58000 No 
3.74E+00 19.3 0.0 1.0 79.6 . No 
1.73E+00 93.6 0.0 0.0 6.4 58000 No 
3.64E+00 19.3 0.0 1.0 79.6 . No 
1.74E+00 93.6 0.0 0.0 6.4 58000 No 
1.08E+00 44.9 0.0 2.9 52.2 1431 No 
3.94E+00 19.3 0.0 1.0 79.6 . No 
2.21E+00 93.6 0.0 0.0 6.4 58000 No 
1.07E+00 44.9 0.0 2.9 52.2 1431 No 
8.90E+00 19.3 0.0 1.0 79.6 . No 

<1 -- - -- -- 11.1 No 
2.52E+00 93.6 0.0 0.0 6.4 58000 No 
4.00E+00 44.9 0.0 2.9 52.2 1431 Yes 
6.22E+00 19.3 0.0 1.0 79.6 . No 
1.87E+00 82.9 0.0 0.0 17.1 117.17 Yes 

<1 -- -- -- -- 11.1 No 
2.32E+00 93.6 0.0 0.0 6.4 58000 No 
1.28E+00 44.9 0.0 2.9 52.2 1431 No 
3.41E+00 19.3 0.0 1.0 79.6 . No 
1.50E+00 82.9 0.0 0.0 17.1 117.17 No 
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TABLE 5-6: TOTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (COC) coc Concentrations EPC 

45 RD 052083 4E-04 3E+01 2E+01 Metal Arsenic CINC 16.4 - 16.4 1.64E+01 
Copper NC 3400- 3400 3.40E+03 
Lead -- 367 - 367 3.67E+02 
Mercury NC 10- 10 1.00E+01 
Zinc NC 582- 582 5.82E+02 

45 RD 052085 5E-07 1E+01 5E+00 Metal Iron NC 26300 - 39500 3.90E+04 
Manganese NC 373- 1590 1.59E+03 
Nickel NC 216-1370 1.37E+03 
Vanadium NC 49.1 - 75.2 7.52E+01 

45 RD 053080 2E-04 5E+00 2E+00 Metal Arsenic C 6.6 - 6.6 6.60E+00 
Iron NC 39100 - 39100 3.91E+04 
Manganese NC 972- 972 9.72E+02 

45 RD 053081 3E-04 1E+01 5E+00 Metal Arsenic C 12.6- 12.6 1.26E+01 
Cadmium NC 11.3 - 11.3 1.13E+01 
Iron NC 37000 - 46500 4.65E+04 
Nickel NC 435-1600 1.57E+03 

45 RD 053082 2E-07 6E+00 2E+00 Metal Iron NC 37100- 37100 3.71E+04 
Nickel NC 420- 420 4.20E+02 
Vanadium NC 82.6 - 82.6 8.26E+01 

45 RD 053083 9E-05 9E+00 2E+00 Metal Arsenic C 1.9 - 3.3 3.30E+00 
Iron NC 33400 - 39200 3.92E+04 
Manganese NC 716 - 869 8.69E+02 
Nickel NC 527 - 612 6.12E+02 
Thallium NC 5.5 - 5.5 5.50E+00 
Vanadium NC 72.8 - 75.7 7.57E+01 

45 RD 053085 1E-04 1E+01 6E+00 Metal Arsenic C 1.5 - 5 4.51E+00 
Iron NC 21600 - 42300 4.23E+04 . 
Manganese NC 374 - 1670 1.52E+03 
Nickel NC 25.2 - 1910 1.84E+03 

svoc Bis(2-ethylhexyl)phthalate C 3.6 - 3.6 3.60E+00 
45 RD 054071 4E-07 1E+01 7E+00 Metal Iron NC 52500 - 53800 5.38E+04 

Manganese NC 982 - 1200 1.20E+03 
Nickel NC 93.9 - 2260 2.26E+03 
Vanadium NC 32.8 - 109 1.09E+02 

45 RD 054074 1E-04 1E+01 3E+00 Metal Arsenic C 3.9 - 5.3 5.30E+00 
Iron NC 26200 - 76500 7.65E+04 
Lead -- 3.5- 597 5.97E+02 · 
Manganese NC 368 - 1540 1.54E+03 

Pest/PCB Aroclor-1260 C 0.32 - 0.32 3.20E-01 
45 RD 054075 1E-04 1E+01 3E+00 Metal Arsenic C 4.2 - 5.7 5.70E+00 · 

Iron NC 33400 - 40500 4.05E+04 
Manganese NC 680-2410 2.41 E+03 
Nickel NC 130- 850 8.50E+02 
Vanadium NC 70.1 - 78.6 7.86E+01 

45 RD 054077 5E-05 1E+01 4E+00 Metal Arsenic C 0.68- 2 2.00E+00 · 
Iron NC 38200 - 42000 4.20E+04 
Manganese NC 797 - 1060 1.06E+03 
Nickel NC 887 -1080 1.08E+03 
Thallium NC 2.8- 6.8 6.80E+00 · 

45 RD 054079 1E-04 1E+01 4E+00 Metal Arsenic C 1.6 - 4.8 4.80E+00 · 
Iron NC 38800 - 40000 4.00E+04 
Nickel NC 628 -1060 1.06E+03 . 
Thallium NC 5- 5.9 5.90E+00 
Vanadium NC 50.5 - 73.4 7.34E+01 ·. 

45 RD 054081 1E-04 1E+01 3E+00 Metal Arsenic C 1.6 - 4.1 4.10E+00 
Iron NC 34800 - 36100 3.61E+04 
Manganese NC 741 - 1890 1.89E+03 
Nickel NC 442- 820 8.20E+02 . 
Thallium NC 6.6 - 6.6 6.60E+00 
Vanadium NC 52.7 - 76 7.60E+01 

-

Detection 
Freauency 

111 
111 
111 
111 
111 
414 
414 
414 
4/4 
111 
111 
111 
111 
114 
414 
414 
111 
111 
1/1 
2/2 
2/2 
212 
212 
112 
212 
414 
414 
414 
414 
114 
2/2 
2/2 
2/2 
212 
213 
313 
313 
313 
113 
2/2 
212 
212 
2/2 
212 
2/2 
212 
2/2 
2/2 
2/2 
212 
2/2 
212 
212 
212 
212 
212 
2/2 
2/2 
1/2 
2/2 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion 

4.28E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.41E-07 - -- -- --
-- -- -- -- --

1.72E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --

3.29E-04 56.6 5.4 0.0 38.0 
1.92E-08 -- -- -- --

-- -- -- -- --
1.62E-07 -- -- -- --

-- -- -- -- --
4.32E-08 -- -- -- --

-- -- -- -- --
8.62E-05 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --

6.29E-08 -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.18E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --

1.90E-07 -- -- -- --
3.15E-06 2.5 0.8 0.0 96.7 

-- -- -- -- --
-- -- -- -- --

2.32E-07 -- -- -- --
-- -- -- -- --

1.38E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --
-- - -- -- --

1.52E-06 66.1 29.2 0.0 4.7 
1.49E-04 56.6 5.4 0.0 38.0 

-- -- -- -- --
-- -- -- -- --

8.74E-08 - -- -- --
-- - -- -- --

5.22E-05 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --

1.11E-07 -- -- -- --
-- -- -- -- --

1.25E-04 56.6 5.4 0.0 38.0 
-- -- - -- --

1.09E-07 -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.07E-04 56.6 5.4 0.0 38.0 
-- -- -- -- --
-- -- -- -- --

8.43E-08 -- -- -- --
-- -- -- -- --
-- -- -- -- --

Percent Contribution by Exposure Pathway 
to Total RME HI Metals 

Inhalation Home- Maximum 

Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Exceeds 

HI Ingestion Contact Air) Ingestion HPAL HPAL? 

1.05E-+;00 66.8 5.6 0.1 27.5 11.1 Yes 
2.14E+01 5.5 0.0 0.0 94.5 124.31 Yes 

-- -- -- -- -- 8.99 Yes 
6.28E+,00 6.8 0.0 0.0 93.2 2.28 Yes 
1.56E+00 1.6 0.0 0.0 98.4 109.86 Yes 
1.78E+00 93.6 0.0 0.0 6.4 58000 No 
1.89E+00 44.9 0.0 2.9 52.2 1431 Yes 
4.53E+00 19.3 0.0 1.0 79.6 * No 
1.16E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.78E+00 93.6 0.0 0.0 6.4 58000 No 
1.15E+00 44.9 0.0 2.9 52.2 1431 No 

<1 -- -- -- -- 11.1 Yes 
3.27E+00 8.8 0.0 0.0 91.1 3.14 Yes 
2.12E+00 93.6 0.0 0.0 6.4 58000 No 
5.21E+00 19.3 0.0 1.0 79.6 * No 
1.69E+00 93.6 0.0 0.0 6.4 58000 No 
1.39E+00 19.3 0.0 1.0 79.6 * No 
1.27E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.78E+00 93.6 0.0 0.0 6.4 58000 No 
1.03E+00 44.9 0.0 2.9 52.2 1431 No 
2.03E+00 19.3 0.0 1.0 79.6 * No 
1.09E+00 97.3 0.0 0.0 2.7 0.81 Yes 
1.17E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.93E+00 93.6 0.0 0.0 6.4 58000 No 
1.80E+00 44.9 0.0 2.9 52.2 1431 Yes 
6.10E+00 19.3 0.0 1.0 79.6 * No 

<1 -- - -- -- -- --
2.45E+00 93.6 0.0 0.0 6.4 58000 No 
1.42E+00 44.9 0.0 2.9 52.2 1431 No 
7.48E+00 19.3 0.0 1.0 79.6 * No 
1.68E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
3.48E+00 93.6 0.0 0.0 6.4 58000 Yes 

-- -- -- -- -- 8.99 Yes 
1.83E+00 44.9 0.0 2.9 52.2 1431 Yes 

<1 -- -- -- -- -- --
<1 -- -- -- -- 11.1 No 

1.84E+00 93.6 0.0 0.0 6.4 58000 No 
2.86E+00 44.9 0.0 2.9 52.2 1431 Yes 
2.81E+00 19.3 0.0 1.0 79.6 * No 
1.21 E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.91E+00 93.6 0.0 0.0 6.4 58000 No 
1.26E+00 44.9 0.0 2.9 52.2 1431 No 
3.58E+00 19.3 0.0 1.0 79.6 * No 
1.35E+00 97.3 0.0 0.0 2.7 0.81 Yes 

<1 -- -- -- -- 11.1 No 
1.82E+00 93.6 0.0 0.0 6.4 58000 No 
3.51E+00 19.3 0.0 1.0 79.6 * No 
1.17E+00 97.3 0.0 0.0 2.7 0.81 Yes 
1.13E+00 82.9 0.0 0.0 17.1 117.17 No 

<1 -- -- -- -- 11.1 No 
1.64Ei;00 93.6 0.0 0.0 6.4 58000 No 
2.24E+00 44.9 0.0 2.9 52.2 1431 Yes 
2.71E-+;00 19.3 0.0 1.0 79.6 * No 
1.31 E+00 97.3 0.0 0.0 2.7 0.81 Yes 
1.17E+00 82.9 0.0 0.0 17.1 117.17 No 
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TABLE 5-6: TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (COCl coc Concentrations EPC 

45 RD 055073 6E-05 1E+01 6E+00 Metal Arsenic C 2.1 - 2.1 2.10E+00 
Iron NC 47100 - 57000 5.70E+04 
Manganese NC 942 - 1710 1.71E+03 
Nickel NC 421 -1730 1.73E+03 
Vanadium NC 41.4-100 1.00E+02 

45 RD 055078 1E-04 1E+01 5E+00 Metal Arsenic C 5- 5.5 5.50E+00 
Iron NC 38400 - 43700 4.37E+04 
Nickel NC 428 - 1540 1.48E+03 
Vanadium NC 30.6- 77.3 7.73E+01 

45 RD 058078 1E-07 7E+00 2E+00 Metal Iron NC 48400 - 48400 4.84E+04 
Manganese NC 941 - 941 9.41 E+02 
Nickel NC 387 - 387 3.87E+02, 
Vanadium NC 101 - 101 1.01E+02 

45 RD 059078 1E-04 1E+01 3E+00 Metal Arsenic C 5.5 - 5.7 5.70E+0O 
Cadmium NC 4.7 - 4.7 4.70E+00 
Iron NC 10400 - 65400 5.04E+04. 
Manganese NC 209- 2660 1.63E+03 
Nickel NC 27.3- 973 6.81E+02 
Vanadium NC 28-175 1.11E+02 

EMl-1 Ml AZ35 5E-06 <1 <1 Metal Arsenic C 1.5 - 1.5 1.50E+00 
EMl-1 Ml BA34 2E-05 <1 <1 Metal Arsenic C 0.79- 12 7.10E+00 

PAH Benzo(a)pyrene C 0.052 - 0.46 4.60E-01 
EMl-1 Ml BA35 9E-06 <1 <1 Metal Arsenic C 0.57 - 3.9 3.90E+00 
EMl-1 Ml BB32 2E-05 <1 <1 Metal Arsenic C 3.8 - 3.8 3.80E+00 

PAH Benzo(a)pyrene C 0.043- 0.6 6.00E-01 
Pest/PCB Aroclor-1260 C 0.019 - 1.5 1.50E+00 

EMl-1 Ml BB33 4E-05 <1 <1 Metal Arsenic C 2.7 - 13 1.30E+01 
PAH Benzo( a )pyrene C 0.039- 0.38 3.42E-01 

Pest/PCB Aroclor-1254 C 1.9-6.9 6.90E+00 
EMl-1 Ml BB34 2E-05 <1 <1 Metal Arsenic C 3.2 - 14.5 7.20E+00 
EMl-1 Ml BB35 1E-05 <1 <1 Metal Arsenic C 0.81 - 6.6 6.02E+00 
EMl-1 Ml BC32 7E-06 <1 <1 Metal Arsenic C 0.53- 3.2 3.20E+00 
EMl-1 Ml BC33 3E-05 <1 <1 Metal Arsenic C 0.59- 14.5 9.86E+00 
EMl-1 Ml BC34 2E-05 <1 <1 Metal Arsenic C 1.4-7.8 7.80E+00 
EMl-1 Ml BC35 9E-06 <1 <1 Metal Arsenic C 3.9- 3.9 3.90E+00 
EMl-1 Ml BD32 1E-04 <1 <1 Metal Arsenic C 3.5- 48.6 4.86E+01 
EMl-1 Ml BD33 3E-05 <1 <1 Metal Arsenic C 0.85- 62 1.15E+01 

PAH Benzo( a )pyrene C 0.081 - 0.99 5.78E-01 
EMl-1 Ml BD34 3E-05 <1 <1 Metal Arsenic C 0.67 - 14.5 9.23E+00 

Pest/PCB Aroclor-1254 C 0.087- 3.3 3.30E+00 
EMl-1 Ml BE30 1E-05 <1 <1 Metal Arsenic C 3.6- 5.1 4.50E+00 
EMl-1 Ml BE31 3E-05 <1 <1 Metal Arsenic C 1.2 - 12 1.20E+01 
EMl-1 Ml BE32 5E-05 <1 <1 Metal Arsenic C 0.87 - 9.2 6.57E+00 

PAH Benzo(a)anthracene C 0.076- 2.9 2.67E+00 
Benzo(a)pyrene C 0.096- 5.3 4.18E+00 
Benzo(b )fluoranthene C 0.064- 4.2 4.05E+00 
Benzo(k)fluoranthene C 0.043- 3.2 3.20E+00 

EMl-1 Ml BE33 2E-05 <1 <1 Metal Arsenic C 1.6 - 12 6.25E+00 
PAH Benzo(a)pyrene C 0.039- 3.9 4.72E-01 

EMl-1 Ml BE34 5E-05 3E+00 3E+00 Metal Arsenic C 2.5 - 11.8 4.91E+00 
Pest/PCB Aroclor-1254 C/NC 30- 38 3.80E+01 

EMl-1 Ml BF31 1E-04 <1 <1 Metal Arsenic C 0.76-58.1 5.81E+01 
Lead - 16 - 4300 4.30E+03 

EMl-1 Ml BF32 2E-05 <1 <1 Metal Arsenic C 5.5 - 9.7 9.70E+00 
EMl-1 Ml BF33 1E-05 <1 <1 Metal Arsenic C 4.1 - 6.2 5.76E+00 
EMl-1 Ml BF34 1E-05 <1 <1 Metal Arsenic C 2.4 - 7.5 5.61E+00 

PAH Benzo(a)pyrene C 0.038- 0.36 2.10E-01 
EMl-1 Ml BG32 6E-06 <1 <1 PAH Benzo(a)pyrene C 0.27 - 0.7 7.00E-01 
EMl-1 Ml BG33 2E-05 <1 <1 Metal Arsenic C 2.8 - 7.6 4.62E+00 

PAH Benzo( a )pyrene C 0.076 - 0.99 4.99E-01 

Detection 
Frequency 

1/2 
2/2 
2/2 
2/2 
2/2 
2/4 
4/4 
4/4 
4/4 
1/1 
1/1 
1/1 
1/1 
2/7 
118 
8/8 
8/8 
8/8 
8/8 

1/1 
7/9 

3/21 
5/5 
1/9 

2/12 
3/12 
10/15 
4/25 
2/25 
11/24 
4/4 
2/2 

10/12 
2/4 
1/2 

6/10 
25/26 
4/21 
15/20 
3/17 
4/7 
4/5 
8/10 
6/12 
6/12 
9/12 
8/12 

44/45 
15/45 
17/26 
2/25 
6/6 
6/6 
2/3 
5/5 

10/10 
4/10 
2/9 

10/21 
5/34 
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Chemical-
Specific 

Cancer Risk 
5.49E-05 

--
--

1.78E-07 
--

1.44E-04 
-

1.52E-07 
--
--
--

3.98E-08 
--

1.49E-04 
7.97E-09 

--
--

7.00E-08 
--

3.46E-06 
1.64E-05 
2.62E-06 
8.99E-06 
8.76E-06 
3.42E-06 
1.49E-06 
3.00E-05 
1.95E-06 
6.87E-06 
1.66E-05 
1.39E-05 
7.38E-06 
2.27E-05 
1.80E-05 
8.99E-06 
1.12E-04 
2.64E-05 
3.29E-06 
2.13E-05 
3.28E-06 
1.04E-05 
2.77E-05 
1.51 E-05 
1.52E-06 
2.38E-05 
2.30E-06 
1.82E-06 
1.44E-05 
2.69E-06 
1.13E-05 
3.78E-05 
1.34E-04 

--
2.24E-05 
1.33E-05 
1.29E-05 
1.20E-06 
3.99E-06 
1.06E-05 
2.84E-06 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI Metals 

Inhalation Home- Inhalation Home- Maximum 
(Releases grown Chemical- (Releases grown Concentration 

Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 
Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion HPAL HPAL? 

56.6 5.4 0.0 38.0 <1 -- -- -- -- 11.1 No 
-- -- -- -- 2.60E+00 93.6 0.0 0.0 6.4 58000 No 
-- -- -- -- 2.03E+00 44.9 0.0 2.9 52.2 1431 Yes 
-- -- -- -- 5.73E+00 19.3 0.0 1.0 79.6 . No 
-- -- -- -- 1.54E+00 82.9 0.0 0.0 17.1 117.17 No 

56.6 5.4 0.0 38.0 <1 -- -- -- -- 11.1 No 
-- -- -- -- 1.99E+00 93.6 0.0 0.0 6.4 58000 No 
-- -- -- -- 4.88E+00 19.3 0.0 1.0 79.6 . No 
-- -- -- -- 1.19E+00 82.9 0.0 0.0 17.1 117.17 No 
-- - -- -- 2.20E+00 93.6 0.0 0.0 6.4 58000 No 
-- -- -- -- 1.12E+00 44.9 0.0 2.9 52.2 1431 No 
-- - -- - 1.28E+00 19.3 0.0 1.0 79.6 . No 
-- -- -- -- 1.56E+00 82.9 0.0 0.0 17.1 117.17 No 

56.6 5.4 0.0 38.0 <1 -- -- -- -- 11.1 No 
-- -- -- -- 1.36E+00 8.8 0.0 0.0 91.1 3.14 Yes 
-- -- -- -- 2.30E+00 93.6 0.0 0.0 6.4 58000 Yes 
-- -- -- -- 1.94E+00 44.9 0.0 2.9 52.2 1431 Yes 
-- - -- -- 2.25E+00 19.3 0.0 1.0 79.6 . No 
-- -- -- -- 1.71E+00 82.9 0.0 0.0 17.1 117.17 Yes 

• 71.6 28.4 0.0 <1 -- - -- i,s:, .. -• :,, 11.1 No 
71.6 28.4 0.0 <1 -- - -- 11.1 Yes 
36.8 63.2 0.0 - -- -- -- '· -- -
71.6 28.4 0.0 ;:;:; ./.·•;;M <1 -- -- -- 11.1 No 
71.6 28.4 0.0 ), •½ <1 -- -- -- _-_ .. _.-·· 11.1 No 
36.8 63.2 0.0 -- -- -- -- -- --
35.1 64.9 0.0 <1 -- -- -- * -- --
71.6 28.4 0.0 <1 -- -- -- l?,; 11.1 Yes 
36.8 63.2 0.0 -- -- -- -- -- --
35.1 64.9 0.0 <1 -- - -- ix -- -
71.6 28.4 0.0 <1 -- - - ·. 

11.1 Yes 
71.6 28.4 0.0 <1 -- -- -- :,; 11.1 No 
71.6 28.4 0.0 <1 -- -- -- 11.1 No 
71.6 28.4 0.0 <1 -- - -- 11.1 Yes 
71.6 28.4 0.0 <1 - -- -- 11.1 No 
71.6 28.4 0.0 .;, <1 -- -- - 11.1 No 
71.6 28.4 0.0 i,s?':-7,t3tzt::.- <1 -- -- -- 11.1 Yes 
71.6 28.4 0.0 ••· . ;~3!; <1 -- -- -- 11.1 Yes 
36.8 63.2 0.0 ::" :· ·:--~,: - -- -- -- F -- --~v'' 

71.6 28.4 0.0 ;>\'-'/, <1 -- -- -- 11.1 Yes 
35.1 64.9 0.0 ,,c·-::. <1 -- -- - -- -
71.6 28.4 0.0 >· <::. <1 -- - -- 11.1 No 
71.6 28.4 0.0 <1 -- -- -- 11.1 Yes 
71.6 28.4 0.0 :,-"'° ,, <1 -- -- -- 11.1 No 
36.8 63.2 0.0 .> -- -- -- -- r:i -- --
36.8 63.2 0.0 •; _ _ ::· -- -- -- -- st·.-·- ., ;;;;}\ -- --
36.8 63.2 0.0 ::::· .. -- -- -- -- :t;; . . -- --
36.8 63.2 0.0 ,--LY>--. -- -- -- -- tYC -- --
71.6 28.4 0.0 .-/ -"_. ,<v-"~;:. <1 -- -- -- 11.1 Yes 
36.8 63.2 0.0 -- -- -- -- ,:oc ··- -- -
71.6 28.4 0.0 . ,; ·-. ·> <1 -- -- -- . : •' 11.1 Yes 
35.1 64.9 0.0 ,,_-,- -, .. ,-- .. -- 2.65E+00 35.1 64.9 0.0 "-<.'' -- --
71.6 28.4 0.0 :· \·/.' <1 -- -- -- 11.1 Yes 

-- -- -- -··- -- -- -- -- 8.99 Yes 
71.6 28.4 0.0 ti!'.-\\·;:' .. ; /'. <1 -- -- -- ''.;;.' 11.1 No 
71.6 28.4 0.0 

• 
<1 -- -- -- 11.1 No 

71.6 28.4 0.0 <1 -- -- -- 11.1 No 
36.8 63.2 0.0 -- -- -- -- -- --
36.8 63.2 0.0 -- -- -- -- -- --
71.6 28.4 0.0 <1 -- -- -- 11.1 No 
36.8 63.2 0.0 -- -- -- -- -- --
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TABLE 5-6: TOTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME 

Redevelopment Planned Grid Cancer RME Segregated 
Block Reuse Number Risk HI HI 
EMl-1 Ml 8G34 4E-05 <1 <1 

EMl-1 Ml 8H33 9E-06 <1 <1 
EMl-1 Ml 8H34 7E-06 <1 <1 
EMl-1 Ml 8132 2E-05 <1 <1 
EMl-1 Ml 8134 2E-04 <1 <1 

EMl-1 Ml 8J32 2E-06 <1 <1 
EMl-1 Ml 8J33 3E-05 <1 <1 
EMl-1 Ml 8K32 1E-05 <1 <1 

Notes: All concentrations shown in milligrams per kilogram (mg/kg). 

<1 Less than 1 

Not applicable or chemical is not a COG for this endpoint 

% Percent 

bgs Below ground surface 

C Cancer effect 

COG Chemical of concern 

EPC Exposure point concentration 

HHRA Human health risk assessment 

HI Hazard index 

HPAL Hunters Point ambient level 

IND Industrial (industrial exposure scenario) 

Ml Maritime industrial (industrial exposure scenario) 

MU Mixed use (residential exposure scenario) 

NC Noncancer effect 

PAH Polynuclear aromatic hydrocarbon 

Pest/PCB Pesticide/polychlorinated biphenyl 

RD Redevelopment block 

RME Reasonable maximum exposure 

svoc Semivolatile organic compound 

voe Volatile organic compound 

Chemicals of Concern COC 
Metal Arsenic 
PAH 8enzo(a)anthracene 

Metal 
Metal 
Metal 
Metal 

PAH 
PAH 
Metal 
Metal 
PAH 

8enzo(a)pyrene 
8enzo(b )fluoranthene 
Dibenz( a, h )anthracene 
lndeno(1,2,3-cd)pyrene 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Lead 
8enzo(a)pyrene 
8enzo(a)pyrene 
Arsenic 
Arsenic 
8enzo a p rene 

Basis 
for 

coc 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 

.. c 

Range of 
Detected RME 

Concentrations EPC 
1.9- 12 6.65E+00 

0.057 - 4.7 3.97E+00 
0.066 - 3.9 2.29E+00 
0.11 - 4.2 3.34E+00 

0.098 - 0.42 4.20E-01 
0.31 - 2.3 2.30E+00 
1.6- 5.3 3.53E+00 
1.7-3.2 3.20E+00 
4.4 - 9.4 8.85E+00 

2.1 - 99.5 8.18E+01 
3.2 - 1340 8.36E+02 
0.21 - 0.6 6.00E-01 
0.05- 0.26 2.60E-01 
4.1 - 12.1 1.09E+01 
3.8 - 3.8 3.80E+00 

0.012 - 0.74 7.40E-01 

Detection 
Fre uenc 

9/10 
4/10 
5/10 
5/10 
2/10 
2/10 
6/11 
2/2 
4/4 

6/11 
7/11 
2/10 
2/4 
4/4 
1/1 
3/4 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown Chemical-
Specific Incidental Dermal to Ambient Produce Specific 

Cancer Risk Ingestion Contact Air) Hi 
1.53E-05 71.6 28.4 0.0 <1 
2.26E-06 36.8 63.2 0.0 
1.31 E-05 36.8 63.2 0.0 
1.90E-06 36.8 63.2 0.0 
1.46E-06 36.8 63.2 0.0 
1.31 E-06 36.8 63.2 0.0 
8.14E-06 71.6 28.4 0.0 <1 
7.38E-06 71.6 28.4 0.0 <1 
2.04E-05 71.6 28.4 0.0 <1 
1.89E-04 71.6 28.4 0.0 <1 

3.42E-06 36.8 63.2 0.0 
1.48E-06 36.8 63.2 0.0 
2.51 E-05 71.6 28.4 0.0 <1 
8.76E-06 71.6 28.4 0.0 <1 
4.21 E-06 36.8 63.2 0.0 

Percent Contribution by Exposure Pathway 
to Total RME HI 

Inhalation Home-
(Releases grown 

Incidental Dermal to Ambient Produce 
Ingestion Contact Air) Ingestion 

Metals 

Maximum 
Concentration 

Exceeds 
HPAL HPAL? 

11.1 Yes 

11.1 No 
11.1 No 
11.1 No 
11.1 Yes 
8.99 Yes 

11.1 Yes 
11.1 No 
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TABLE 5-7: TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection 
Block Reuse Number Risk HI HI Chemicals of Concern ICOCl coc Concentrations EPC Freauencv 
31A MU AO25 2E-06 2E+00 <1 Metal I Arsenic C 3.4- 3.4 3.40E+00 1/4 
31A MU AP26 4E-06 2E+00 <1 Metal !Arsenic C 5.3- 6.1 6.10E+00 2/2 

318/36 IND AP27 2E-06 <1 <1 Metal Arsenic C 2.4 - 5.7 3.32E+00 5/13 
318/36 IND AQ26 3E-06 <1 <1 Metal Arsenic C 2.6 - 5.2 5.20E+00 3/10 
318/36 IND AQ28 2E-06 <1 <1 Metal Arsenic C 2.5- 3.1 3.10E+00 2/4 
318/36 IND AR27 2E-06 2E+00 <1 Metal Arsenic C 1.8- 3.5 3.44E+00 5/6 

Man anese NC 542 - 8010 8.01 E+03 6/6 
318/36 IND AR28 6E-06 <1 <1 Metal Arsenic C 0.44- 32.3 9.89E+00 9/14 
318/36 IND AS27 5E-06 2E+00 <1 Metal Arsenic C 1.5- 7.8 7.80E+00 2/2 
318/36 IND AS28 4E-06 2E+00 <1 Metal Arsenic C 2.2-6.5 5.11 E+00 4/6 
318/36 IND AS29 8E-06 <1 <1 Metal Arsenic C 0.77 - 15.7 9.29E+00 14/23 

PAH Benzo a rene C 1.2 -1.2 1.20E+00 1/21 
31 B/36 IND AT26 5E-06 <1 <1 Metal Arsenic C 2.5- 7.3 7.30E+00 3/4 
318/36 IND AT27 3E-06 <1 <1 Metal Arsenic C 2.7-6.5 5.41 E+00 5/6 
318/36 IND AT28 2E-06 <1 <1 Metal Arsenic C 1.7 - 4.2 2.95E+00 4/8 
318/36 IND AT29 3E-05 2E+00 <1 Metal Arsenic C 0.83 -130 4.94E+01 11/14 
31 B/36 IND AU28 5E-06 <1 <1 Metal Arsenic C 1.3-9.2 7.56E+00 6/6 
31 B/36 IND AU29 7E-05 3E+00 2E+00 Metal Arsenic C/NC 4.4 -105 1.05E+02 13/14 

Lead 8.2 - 980 9.80E+02 11/14 
318/36 IND AU30 2E-06 <1 <1 Metal Arsenic C 2.2 - 3.9 3.66E+00 4/4 
318/36 IND AU31 3E-06 <1 <1 Metal Arsenic C 1.5- 7.2 3.92E+00 6/10 
318/36 IND AV29 2E-05 2E+00 <1 Metal Arsenic C 2.4 - 50.9 4.01E+01 18/23 
318/36 IND AV30 8E-06 2E+00 <1 Metal Arsenic C 4.3-11 1.10E+01 4/7 

40 IND AW31 7E-06 <1 <1 Metal Arsenic C 1.9-12.3 1.17E+01 4/4 
40 IND AX31 4E-06 <1 <1 Metal Arsenic C 2.2 - 5.8 5.80E+00 2/2 
40 IND AX33 6E-06 <1 <1 Metal Arsenic C 4.5 - 9.4 9.40E+00 3/3 
40 IND AY31 1E-06 <1 <1 Metal Arsenic C 2-2 2.00E+00 1/3 
40 IND AY33 5E-06 <1 <1 Metal Arsenic C 6.8- 8 8.00E+00 2/8 
40 IND AZ32 4E-06 2E+00 <1 Metal Arsenic C 7.2 - 7.2 7.20E+00 1/3 
40 IND AZ33 3E-06 2E+00 <1 Metal Arsenic C 0.68- 7.1 4.70E+00 8/8 
40 IND AZ34 3E-06 2E+00 <1 Metal Arsenic C 2.4 - 7.4 5.10E+00 5/8 
40 IND BA33 1E-05 5E+00 3E+00 Metal Arsenic C 0.7- 21 1.39E+01 16/18 

Pest/PCB Aroclor-1254 NC 3.4 - 3.4 3.40E+00 1/18 
Aroclor-1260 NC 2.8 - 2.8 2.80E+00 1/18 

41 IND AX30 4E-06 <1 <1 Metal Arsenic C 5.6 - 5.6 5.60E+00 1/1 
41 IND AZ29 3E-06 <1 <1 Metal Arsenic C 1.7- 4.6 4.60E+00 3/3 
41 IND BA29 3E-06 <1 <1 Metal Arsenic C 0.64-12.9 4.38E+00 35/43 
41 IND BA30 3E-06 <1 <1 Metal Arsenic C 0.77 -11.6 3.47E+00 36/58 
41 IND BA31 3E-06 <1 <1 Metal Arsenic C 3.6- 4.1 4.10E+00 2/3 
41 IND BA32 2E-06 2E+00 <1 Metal Arsenic C 3.1 - 3.1 3.10E+00 1/1 
41 IND 8829 2E-06 <1 <1 Metal Arsenic C 0.38 - 7.9 3.29E+00 18/21 
41 IND 8830 5E-06 2E+00 <1 Metal Arsenic C 1.1 - 8 3.64E+00 12/17 

PAH Benzo a rene C 0.014 - 4.8 6.59E-01 7/29 
41 IND 8831 3E-06 2E+00 <1 Metal Arsenic C 1.7 - 5.6 5.60E+00 3/3 

43 IND AN30 3E-06 2E+00 <1 Metal Arsenic C 0.33 - 7.2 5.11 E+00 7/8 
43 IND AO29 1E-06 <1 <1 Metal Arsenic C 0.75-1.7 1.70E+00 2/3 
43 IND AO30 4E-06 2E+00 <1 Metal Arsenic C 0.57 - 6.3 5.00E+00 14/22 
43 IND AO31 4E-06 <1 <1 Metal Arsenic C 3- 7.8 6.55E+00 9/9 
43 IND AP28 3E-06 <1 <1 Metal Arsenic C 4.4- 5.5 5.50E+00 3/4 
43 IND AP29 6E-05 3E+00 2E+00 Metal Arsenic C/NC 0.59- 244 9.97E+01 12/19 
43 IND AP30 3E-06 2E+00 <1 Metal Arsenic C 0.75 - 9.9 5.23E+00 9/10 
43 IND AP31 5E-06 <1 <1 Metal Arsenic C 1.6-10.4 6.93E+00 8/9 
43 IND AQ29 3E-06 <1 <1 Metal Arsenic C 1.2- 4.9 4.90E+00 3/3 
43 IND AQ30 8E-06 6E+00 5E+00 Metal Arsenic C 0.31 -12 6.87E+00 9/9 

Pest/PCB Aroclor-1260 C/NC 0.04-16 9.56E+00 12/19 
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Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa~ 
to Total RME Cancer Risk to Total RME HI Metals 

Inhalation Home- Inhalation Home- Maximum 

Chemical- (Releases grown Chemical- (Releases grown Concentration 

Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Cancer Risk Ingestion Contact Air) Ingestion HI !ngestion Contact Air) Ingestion HPAL HPAL? 

I 2.10E-06 70.7 29.3 0.0 
~~ 

<1 -- -- - >4 11.1 No 
I 3.76E-06 70.7 29.3 0.0 <1 -- l 11.1 No 

2.05E-06 70.7 29.3 0.0 <1 11.1 No 
3.21 E-06 70.7 29.3 0.0 <1 11.1 No 
1.91 E-06 70.7 29.3 0.0 <1 11.1 No 
2.12E-06 70.7 29.3 0.0 <1 11.1 No 

1.16E+00 92.7 0.0 7.3 1431 Yes 
6.10E-06 70.7 29.3 0.0 <1 11.1 Yes 
4.81 E-06 70.7 29.3 0.0 <1 11.1 No 
3.15E-06 70.7 29.3 0.0 <1 11.1 No 
5.73E-06 70.7 29.3 0.0 <1 11.1 Yes 
1.86E-06 35.8 64.2 0.0 
4.50E-06 70.7 29.3 0.0 <1 11.1 No 
3.34E-06 70.7 29.3 0.0 <1 11.1 No 
1.82E-06 70.7 29.3 0.0 <1 11.1 No 
3.04E-05 70.7 29.3 0.0 <1 11.1 Yes 
4.66E-06 70.7 29.3 0.0 <1 11.1 No 
6.47E-05 70.7 29.3 0.0 1.60E+00 70.6 29.3 0.1 11.1 Yes 

8.99 Yes 
2.26E-06 70.7 29.3 0.0 <1 11.1 No 
2.42E-06 70.7 29.3 0.0 <1 11.1 No 
2.47E-05 70.7 29.3 0.0 <1 11.1 Yes 
6.78E-06 70.7 29.3 0.0 <1 11.1 No 

7.21 E-06 70.7 29.3 0.0 <1 11.1 Yes 
3.58E-06 70.7 29.3 0.0 <1 11.1 No 
5.80E-06 70.7 29.3 0.0 <1 11.1 No 
1.23E-06 70.7 29.3 0.0 <1 11.1 No 
4.93E-06 70.7 29.3 0.0 <1 11.1 No 
4.44E-06 70.7 29.3 0.0 <1 11.1 No 
2.90E-06 70.7 29.3 0.0 <1 11.1 No 
3.14E-06 70.7 29.3 0.0 <1 11.1 No 
8.57E-06 70.7 29.3. 0.0 <1 11.1 No 
9.20E-07 1.61 E+00 34.1 65.9 0.0 
7.58E-07 1.33E+00 34.1 65.9 0.0 

3.45E-06 70.7 29.3 0.0 <1 11.1 No 
2.84E-06 70.7 29.3 0.0 <1 11.1 No 
2.70E-06 70.7 29.3 0.0 <1 11.1 Yes 
2.14E-06 70.7 29.3 0.0 <1 11.1 Yes 
2.53E-06 70.7 29.3 0.0 <1 11.1 No 
1.91 E-06 70.7 29.3 0.0 <1 11.1 No 
2.03E-06 70.7 29.3 0.0 <1 11.1 No 
2.25E-06 70.7 29.3 0.0 <1 11.1 No 
1.02E-06 35.8 64.2 0.0 
3.45E-06 70.7 29.3 0.0 <1 11.1 No 

3.15E-06 70.7 29.3 0.0 <1 11.1 No 
1.05E-06 70.7 29.3 0.0 <1 11.1 No 
3.08E-06 70.7 29.3 0.0 <1 11.1 No 
4.04E-06 70.7 29.3 0.0 <1 11.1 No 
3.39E-06 70.7 29.3 0.0 <1 11.1 No 
6.15E-05 70.7 29.3 0.0 1.52E+00 70.6 29.3 0.1 11.1 Yes 
3.22E-06 70.7 29.3 0.0 <1 11.1 No 
4.27E-06 70.7 29.3 0.0 <1 11.1 No 
3.02E-06 70.7 29.3 0.0 <1 11.1 No 
4.24E-06 70.7 29.3 0.0 <1 11.1 Yes 
2.59E-06 34.1 65.9 0.0 4.53E+00 34.1 65.9 0.0 
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TABLE 5-7: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa • to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 
Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) HPAL HPAL? 

43 IND AQ32 4E-06 <1 <1 Metal Arsenic C 0.45-9.8 6.03E+00 717 3.72E-06 70.7 29.3 0.0 <1 11.1 No 
43 IND AR29 2E-06 <1 <1 Metal Arsenic C 1.9-5.4 3.57E+00 5/7 2.20E-06 70.7 29.3 0.0 <1 11.1 No 
43 IND AR30 5E-06 2E+00 <1 Metal Arsenic C 5.6 - 7.5 7.42E+00 4/4 4.57E-06 70.7 29.3 0.0 <1 11.1 No 
43 IND AR31 5E-06 2E+00 <1 Metal Arsenic C 1.8 - 13 7.07E+00 25/29 4.36E-06 70.7 29.3 0.0 <1 11.1 Yes 
43 IND AR32 8E-06 2E+00 <1 Metal Arsenic C 0.39 - 12.6 1.13E+01 43/49 6.98E-06 70.7 29.3 0.0 <1 11.1 Yes 
43 IND AR33 4E-06 <1 <1 Metal Arsenic C 0.99 - 8.9 5.77E+00 5/6 3.56E-06 70.7 29.3 0.0 <1 11.1 No 
43 IND AS30 7E-06 2E+00 <1 Metal Arsenic C 0.6-10.8 1.08E+01 3/6 6.66E-06 70.7 29.3 0.0 <1 11.1 No 

Iron NC 15100 -122000 1.15E+05 6/6 1.24E+00 100.0 0.0 0.0 58000 Yes 
43 IND AS31 5E-06 <1 <1 Metal Arsenic C 3.7 - 9.9 8.09E+00 7/7 4.99E-06 70.7 29.3 0.0 <1 11.1 No 
43 IND AS32 1E-05 2E+00 <1 Metal Arsenic C 0.81 - 27 2.30E+01 24/34 1.42E-05 70.7 29.3 0.0 <1 11.1 Yes 
43 IND AS33 3E-06 <1 <1 Metal Arsenic C 1.8-15 4.30E+00 12/22 2.65E-06 70.7 29.3 0.0 <1 11.1 Yes 
43 IND AS34 5E-06 <1 <1 Metal Arsenic C 3.8-10.6 7.46E+00 4/6 4.60E-06 70.7 29.3 0.0 <1 11.1 No 
43 IND AT30 4E-06 2E+00 <1 Metal Arsenic C 0.35- 9.6 6.59E+00 6/7 4.06E-06 70.7 29.3 0.0 <1 11.1 No 
43 IND AT31 4E-06 <1 <1 Metal Arsenic C 1.5-6.6 4.82E+00 10/12 2.97E-06 70.7 29.3 0.0 <1 11.1 No 
43 IND AT32 9E-05 6E+00 2E+00 Metal Arsenic C/NC 4.4-168 1.48E+02 9/10 9.15E-05 70.7 29.3 0.0 2.26E+00 70.6 29.3 0.1 11.1 Yes 

Mercu NC 0.013-102 1.02E+02 9/10 1.10E+00 99.9 0.0 0.1 2.28 Yes 
43 IND AT33 6E-06 2E+00 <1 Metal C 2.9 - 8.7 5.28E+00 6/10 3.25E-06 70.7 29.3 0.0 <1 11.1 No 

PAH rene C 0.084 - 2.4 1.27E+00 5/9 1.97E-06 35.8 64.2 0.0 
43 IND AU32 6E-06 3E+00 <1 Metal Arsenic C 0.97 -12 7.97E+00 12/13 4.92E-06 70.7 29.3 0.0 <1 11.1 Yes 
43 IND AU33 1E-05 <1 <1 Metal Arsenic C 2.6- 4.1 4.10E+00 4/5 2.53E-06 70.7 29.3 0.0 <1 11.1 No 

PAH Benzo a anthracene C 0.086 - 6.5 6.50E+00 8/16 1.01 E-06 35.8 64.2 0.0 
Benzo a rene C 0.061 - 3.5 3.50E+00 8/16 5.42E-06 35.8 64.2 0.0 

43 IND AU34 8E-06 <1 <1 Metal Arsenic C 4.7 -11.1 1.11 E+01 3/10 6.84E-06 70.7 29.3 0.0 <1 11.1 No 
43 IND AV32 1E-05 2E+00 <1 Metal Arsenic C 3.3 - 14 7.41 E+00 13/16 4.57E-06 70.7 29.3 0.0 <1 11.1 Yes 

PAH Benzo a rene C 0.19-2.1 2.10E+00 3/21 3.25E-06 35.8 64.2 0.0 
voe Benzene C 0.00038 - 19 1.90E+01 7/16 2.03E-06 4.3 0.0 95.7 <1 • 43 IND AV33 6E-06 2E+00 <1 Metal Arsenic C 2.8- 8 6.05E+00 14/23 3.73E-06 70.7 29.3 0.0 <1 11.1 No 
PAH Dibenz a,h anthracene C 1.1 - 1.1 1.10E+00 1/54 1.04E-06 35.8 64.2 0.0 

43 IND AV34 5E-06 2E+00 <1 Metal Arsenic C 1.1 - 11.2 6.89E+00 8/12 4.25E-06 70.7 29.3 0.0 <1 11.1 Yes 
43 IND AW33 1E-05 2E+00 <1 Metal Arsenic C 4.8 - 20 1.59E+01 6/6 9.83E-06 70.7 29.3 0.0 <1 11.1 Yes 
43 IND AW34 6E-06 2E+00 <1 Metal Arsenic C 1.4 - 11.2 5.33E+00 12/22 3.29E-06 70.7 29.3 0.0 <1 11.1 Yes 

PAH Benzo a rene C 0.099 - 2.2 8.88E-01 7/30 1.38E-06 35.8 64.2 0.0 
43 IND AX34 2E-06 2E+00 <1 Metal Arsenic C 2.2- 4 4.00E+00 3/3 2.47E-06 70.7 29.3 0.0 <1 11.1 No 

44 IND AL32 6E-06 3E+00 2E+00 Metal Arsenic C 2.4- 9.7 6.67E+00 4/6 4.11 E-06 70.7 29.3 0.0 <1 11.1 No 
Pest/PCB Aroclor-1260 NC 0.36 - 3.6 3.60E+00 2/6 9.75E-07 1.71 E+00 34.1 65.9 0.0 

44 IND AM31 2E-06 <1 <1 Metal Arsenic C 1.4 - 3.9 3.90E+00 2/2 2.40E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AM32 2E-05 2E+01 2E+01 Metal Arsenic C 1.4-8.7 6.77E+00 14/14 4.18E-06 70.7 29.3 0.0 <1 11.1 Yes 

Lead 1.7 - 6570 5.13E+03 14/14 8.99 Yes 
Pest/PCB Aroclor-1254 C/NC 0.57 - 33 2.69E+01 4/14 7.27E-06 34.1 65.9 0.0 1.27E+01 34.1 65.9 0.0 

Aroclor-1260 C/NC 0.086 -10 9.48E+00 6/14 2.57E-06 34.1 65.9 0.0 4.49E+00 34.1 65.9 0.0 
44 IND AM33 8E-06 5E+00 2E+00 Metal Arsenic C 2.2-14.1 8.03E+00 10/10 4.95E-06 70.7 29.3 0.0 <1 11.1 No 

Vanadium NC 6.2- 645 4.36E+02 10/10 1.41 E+00 100.0 0.0 0.0 117.17 No 
Pest/PCB Aroclor-1260 C/NC 0.1 - 3.9 3.90E+00 7/10 1.06E-06 34.1 65.9 0.0 1.85E+00 34.1 65.9 0.0 

44 IND AM34 8E-06 5E+00 3E+00 Metal Arsenic C 0.64-13 6.99E+00 13/16 4.31 E-06 70.7 29.3 0.0 <1 11.1 No 
PAH Benzo a rene C 0.092- 0.75 7.50E-01 2/16 1.16E-06 35.8 64.2 0.0 

Pest/PCB Aroclor-1260 C/NC 0.39 - 5.3 5.30E+00 3/16 1.43E-06 34.1 65.9 0.0 2.51E+00 34.1 65.9 0.0 
44 IND AM35 2E-05 1E+01 6E+00 Metal Arsenic C 3.5 - 32 1.73E+01 6/15 1.07E-05 70.7 29.3 0.0 <1 11.1 Yes 

PAH Benzo a rene C 0.051 - 3.6 3.60E+00 11/17 5.57E-06 35.8 64.2 0.0 
Pest/PCB Aroclor-1248 C/NC 7.1 - 7.1 7.10E+00 1/15 1.92E-06 34.1 65.9 0.0 3.36E+00 34.1 65.9 0.0 

voe 1,2,4-Trimeth !benzene NC 440 -440 4.40E+02 1/1 2.60E+00 1.1 0.0 98.9 
1,3,5-Trimeth !benzene NC 200 - 200 2.00E+02 1/1 2.88E+00 0.4 0.0 99.6 

44 IND AN31 5E-06 2E+00 <1 Metal Arsenic C 2.5 - 8.4 8.40E+00 4/4 5.18E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AN32 4E-06 <1 <1 Metal Arsenic C 2.9 - 6.9 6.90E+00 3/3 4.25E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AN33 6E-06 2E+00 <1 Metal Arsenic C 2 - 11.1 7.14E+00 10/11 4.40E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AO35 2E-06 <1 <1 Metal Arsenic C 3.3 - 3.7 3.70E+00 2/4 2.28E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AO36 2E-06 <1 <1 Metal Arsenic C 2.4- 2.4 2.40E+00 1/1 1.48E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AP32 7E-06 <1 <1 Metal Arsenic C 3.9-11.2 1.06E+01 4/4 6.53E-06 70.7 29.3 0.0 <1 11.1 Yes 
44 IND AP33 3E-06 <1 <1 Metal Arsenic C 4.7- 5 5.00E+00 2/3 3.08E-06 70.7 29.3 0.0 <1 11.1 No 
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TABLE 5-7: TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa 
to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) Ingestion HPAL HPAL? 

44 IND AP34 3E-06 <1 <1 Metal Arsenic C 2.8 - 6.4 4.46E+OO 5/8 2.75E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AP37 5E-06 3E+OO 2E+OO Metal Arsenic C 3.8- 8.9 6.12E+OO 6/12 3.77E-06 70.7 29.3 0.0 <1 11.1 No 

PesUPCB Aroclor-1260 NC 0.019- 4.3 3.31E+OO 4/12 8.97E-07 1.57E+OO 34.1 65.9 0.0 
44 IND AQ33 2E-06 <1 <1 Metal Arsenic C 2.5 - 3.6 3.60E+OO 2/2 2.22E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AQ35 8E-06 2E+01 1E+01 Metal Arsenic C 3.5- 9.1 6.18E+OO 5/9 3.81 E-06 70.7 29.3 0.0 <1 11.1 Yes 

voe 1,2,4-Trimeth !benzene NC 1400 - 1400 1.40E+03 1/1 8.29E+OO 1.1 0.0 98.9 
1,3,5-Trimeth !benzene NC 290 -290 2.90E+02 1/1 4.17E+OO 0.4 0.0 99.6 
Na hthalene C/NC 0.17-210 2.10E+02 2/10 2.79E-06 41.6 0.0 58.4 1.14E+OO 3.0 0.0 97.0 

44 IND AQ36 7E-06 4E+OO 2E+OO Metal Arsenic C 2.6-17.6 9.36E+OO 11/16 5.77E-06 70.7 29.3 0.0 <1 11.1 Yes 
Lead 7.6-1150 1.15E+03 .14/16 8.99 Yes 
Vanadium NC 22.1 - 3570 6.77E+02 16/16 2.19E+OO 100.0 0.0 0.0 117.17 Yes 

44 IND AR34 4E-06 2E+OO <1 Metal Arsenic C 0.42 - 6.1 6.10E+OO 3/4 3.76E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AR35 3E-06 <1 <1 PAH Benzo a rene C 0.23-1.2 1.20E+OO 2/2 1.86E-06 35.8 64.2 0.0 
44 IND AR36 1E-05 3E+OO <1 Metal Arsenic C 2 - 42.9 1.41 E+01 7/11 8.69E-06 70.7 29.3 0.0 <1 11.1 Yes 
44 IND AR37 3E-06 <1 <1 Metal Arsenic C 2.7 - 3.5 3.46E+OO 4/4 2.14E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AS36 2E-06 <1 <1 Metal Arsenic C 3.1 - 3.5 3.50E+OO 3/3 2.16E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AU35 2E-06 2E+OO <1 Metal Arsenic C 1.4- 3.5 3.50E+OO 3/4 2.16E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AU36 1E-06 <1 <1 Metal Arsenic C 2.2- 2.2 2.20E+OO 1/1 1.36E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AV36 8E-06 <1 <1 Metal Arsenic C 2.8 - 15 1.22E+01 . 13/13 7.53E-06 70.7 29.3 0.0 <1 11.1 Yes 
44 IND AW35 5E-06 2E+OO <1 Metal Arsenic C 4.3- 7.5 7.50E+OO 2/4 4.62E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AW36 6E-06 <1 <1 . Metal Arsenic C 2.1 - 13 7.14E+OO 12/12 4.40E-06 70.7 29.3 0.0 <1 11.1 Yes 
44 IND AX35 3E-06 <1 <1 Metal Arsenic C 1.9-4.5 4.50E+OO 4/4 2.77E-06 70.7 29.3 0.0 <1 11.1 No 
44 IND AY35 7E-06 2E+OO <1 Metal Arsenic C 4.3-11.9 1.19E+01 3/3 7.34E-06 70.7 29.3 0.0 <1 11.1 Yes 

45 RD AH26 1E-06 2E+OO <1 Metal Arsenic C 1.6- 2 2.00E+OO 2/5 1.23E-06 70.7 29.3 0.0 <1 11.1 No • 45 RD AH27 1E-05 <1 <1 Metal Arsenic C 0.72 - 16.5 1.65E+01 2/3 1.02E-05 70.7 29.3 0.0 <1 11.1 Yes 
45 RD Al25 4E-06 2E+OO <1 Metal Arsenic C 6.4 - 6.4 6.40E+OO 1/2 3.95E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD Al26 2E-06 2E+OO <1 Metal Arsenic C 0.91 - 4.7 3.56E+OO 6/14 2.20E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD Al27 2E-05 2E+OO <1 Metal Arsenic C 2.4 - 21.8 2.18E+01 4/8 1.34E-05 70.7 29.3 0.0 <1 11.1 Yes 

PAH rene C 0.76 - 0.76 7.60E-01 1/8 1.18E-06 35.8 64.2 0.0 
45 RD Al28 5E-06 <1 <1 Metal C 0.81 - 8 6.48E+OO 5/5 3.99E-06 70.7 29.3 0.0 <1 11.1 No 

PAH rene C 0.67 - 0.67 6.70E-01 1/5 1.04E-06 35.8 64.2 0.0 
45 RD AJ25 7E-06 2E+OO <1 Metal Arsenic C 3.2 - 11.6 1.07E+01 4/4 6.60E-06 70.7 29.3 0.0 <1 11.1 Yes 
45 RD AJ26 3E-06 2E+OO <1 Metal Arsenic C 1.9-5.6 5.60E+OO 3/4 3.45E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AJ27 2E-06 2E+OO <1 Metal Arsenic C 3-3 3.00E+OO 1/1 1.85E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AJ28 6E-06 2E+OO <1 Metal Arsenic C 4.2-17.9 7.47E+OO 11/19 4.60E-06 70.7 29.3 0.0 <1 11.1 Yes 
45 RD AK25 5E-06 2E+OO <1 Metal Arsenic C 1.3-7.4 7.40E+OO 3/6 4.56E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AK26 3E-06 2E+OO <1 Metal Arsenic C 0.88- 12 4.52E+OO 14/19 2.79E-06 70.7 29.3 0.0 <1 11.1 Yes 
45 RD AK27 2E-05 2E+OO <1 Metal Arsenic C 2.9- 49.9 3.64E+01 7/15 2.24E-05 70.7 29.3 0.0 <1 11.1 Yes 
45 RD AK28 1E-05 2E+OO <1 Metal Arsenic C 1.2 - 15.2 1.52E+01 8/13 9.37E-06 70.7 29.3 0.0 <1 11.1 Yes 

Lead 3.3- 4850 1.04E+03 13/13 8.99 Yes 
45 RD AL25 4E-06 2E+OO <1 Metal Arsenic C 2-4.5 4.50E+OO 2/4 2.77E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AL26 6E-06 <1 <1 Metal Arsenic C 0.73- 9.6 9.60E+OO 6/13 5.92E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AL27 5E-06 3E+OO 2E+OO Metal Arsenic C 1.3-10.9 6.58E+OO 7/11 4.06E-06 70.7 29.3 0.0 <1 11.1 No 

PesUPCB Aroclor-1260 NC 3.3 - 3.3 3.30E+OO 1/11 1.56E+OO 34.1 65.9 0.0 
45 RD AL28 5E-06 3E+OO <1 Metal Arsenic C 5.7 - 7.8 7.80E+OO 3/3 4.81E-06 70.7 29.3 0.0 <1 11.1 No 

Lead 5.9-1900 1.90E+03 3/3 8.99 Yes 
45 RD AL30 5E-06 <1 <1 Metal Arsenic C 3.1 - 11.3 8.46E+OO 4/5 5.22E-06 70.7 29.3 0.0 <1 11.1 Yes 
45 RD AL31 5E-06 2E+OO <1 Metal Arsenic C 1.2-10.1 7.84E+OO 11/12 4.84E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AM26 2E-06 2E+OO <1 Metal Arsenic C 1.1 - 3.4 3.40E+OO 2/5 2.1 OE-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AM27 6E-06 2E+OO <1 Metal Arsenic C 5.7 - 9.7 9.70E+OO 2/3 5.98E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AM28 1E-05 2E+OO <1 Metal Arsenic C 1.4-16.7 1.55E+01 4/4 9.57E-06 70.7 29.3 0.0 <1 11.1 Yes 
45 RD AM29 1E-05 2E+OO <1 Metal Arsenic C 5 - 16.4 1.64E+01 3/4 1.01 E-05 70.7 29.3 0.0 <1 11.1 Yes 
45 RD AM30 2E-06 <1 <1 Metal Arsenic C 1.4 - 4.4 3.41 E+OO 5/7 2.10E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AN25 1E-06 2E+OO <1 Metal Arsenic C 2.1 - 2.1 2.10E+OO 1/4 1.29E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AN26 4E-06 2E+OO <1 Metal Arsenic C 3.9 - 5.7 5.70E+OO 4/5 3.51 E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AN27 3E-06 <1 <1 Metal Arsenic C 0.68- 5.5 5.50E+OO 6/8 3.39E-06 70.7 29.3 0.0 <1 11.1 No 
45 RD AN28 6E-06 2E+OO <1 Metal Arsenic C 1.6-12.6 9.66E+OO 4/5 5.96E-06 70.7 29.3 0.0 <1 11.1 Yes 
45 RD AN29 2E-06 • <1 <1 Metal Arsenic C 1.2-5.4 3.79E+OO 8/8 2.34E-06 70.7 29.3 0.0 <1 11.1 No 
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TABLE 5-7: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway • to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) HPAL HPAL? 

EMl-1 Ml BA34 5E-06 <1 <1 Metal Arsenic C 0.79-12 7.10E+OO 7/9 4.38E-06 70.7 29.3 0.0 <1 11.1 Yes 
EMl-1 Ml BA35 3E-06 3E+OO <1 Metal Arsenic C 0.57 - 3.9 3.90E+OO 5/5 2.40E-06 70.7 29.3 0.0 <1 11.1 No 

Man anese NC 570 - 7730 7.73E+03 5/5 1.12E+OO 92.7 0.0 7.3 1431 Yes 
EMl-1 Ml 8832 4E-06 2E+OO <1 Metal Arsenic C 3.8 - 3.8 3.80E+OO 1/9 2.34E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml 8833 1E-05 5E+OO 3E+OO Metal Arsenic C 2.7 -13 1.30E+01 10/15 8.02E-06 70.7 29.3 0.0 <1 11.1 No 

Pest/PCB Aroclor-1254 C/NC 1.9- 6.9 6.90E+OO 2/25 1.87E-06 34.1 65.9 0.0 3.27E+OO 34.1 65.9 0.0 
EMl-1 Ml 8834 5E-06 2E+OO <1 Metal Arsenic C 3.2 -14.5 7.20E+OO 11/24 4.44E-06 70.7 29.3 0.0 <1 11.1 Yes 
EMl-1 Ml 8835 4E-06 2E+OO <1 Metal Arsenic C 0.81 - 6.6 6.02E+OO 4/4 3.71E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml BC32 2E-06 2E+OO <1 Metal Arsenic C 0.53 - 3.2 3.20E+OO 2/2 1.97E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml BC33 7E-06 2E+OO <1 Metal Arsenic C 0.59-14.5 9.86E+OO 10/12 6.08E-06 70.7 29.3 0.0 <1 11.1 Yes 
EMl-1 Ml BC34 5E-06 2E+OO <1 Metal Arsenic C 1.4-7.8 7.80E+OO 2/4 4.81E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml BC35 2E-06 2E+OO <1 Metal Arsenic C 3.9 - 3.9 3.90E+OO 1/2 2.40E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml 8D32 3E-05 2E+OO <1 Metal Arsenic C 3.5-48.6 4.86E+01 6/10 3.00E-05 70.7 29.3 0.0 <1 11.1 Yes 
EMl-1 Ml 8D33 8E-06 2E+OO <1 Metal Arsenic C 0.85 -62 1.15E+01 25/26 7.07E-06 70.7 29.3 0.0 <1 11.1 Yes 
EMl-1 Ml 8D34 7E-06 3E+OO 2E+OO Metal Arsenic C 0.67 - 14.5 9.23E+OO 15/20 5.69E-06 70.7 29.3 0.0 <1 11.1 No 

Pest/PCB Aroclor-1254 NC 0.087 - 3.3 3.30E+OO 3/17 8.93E-07 1.56E+OO 34.1 65.9 0.0 
EMl-1 Ml BE30 3E-06 <1 <1 Metal Arsenic C 3.6 - 5.1 4.50E+OO 4/7 2.78E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml BE31 7E-06 2E+OO <1 Metal Arsenic C 1.2-12 1.20E+01 4/5 7.40E-06 70.7 29.3 0.0 <1 11.1 Yes 
EMl-1 Ml BE32 1E-05 <1 <1 Metal Arsenic C 0.87 - 9.2 6.57E+OO 8/10 4.05E-06 70.7 29.3 0.0 <1 11.1 No 

PAH Benzo a rene C 0.096- 5.3 4.18E+OO 6/12 6.46E-06 35.8 64.2 0.0 
EMl-1 Ml BE33 5E-06 <1 <1 Metal Arsenic C 1.6 -12 6.25E+OO 44/45 3.85E-06 70.7 29.3 0.0 <1 11.1 Yes 
EMl-1 Ml BE34 1E-05 2E+01 2E+01 Metal Arsenic C 2.5 - 11.8 4.91E+OO 17/26 3.03E-06 70.7 29.3 0.0 <1 11.1 Yes 

Pest/PCB Aroclor-1254 C/NC 30 - 38 3.80E+01 2/25 1.03E-05 34.1 65.9 0.0 1.80E+01 34.1 65.9 0.0 
EMl-1 Ml BF31 4E-05 4E+OO <1 Metal Arsenic C 0.76 - 58.1 5.81 E+01 6/6 3.58E-05 70.7 29.3 0.0 <1 11.1 Yes 

Co er NC 59 -15000 1.50E+04 6/6 1.31 E+OO 100.0 0.0 0.0 124.31 Yes 
Lead 16 - 4300 4.30E+03 6/6 8.99 Yes • EMl-1 Ml BF32 6E-06 <1 <1 Metal Arsenic C 5.5 - 9.7 9.70E+OO 2/3 5.98E-06 70.7 29.3 0.0 <1 11.1 No 

EMl-1 Ml BF33 4E-06 <1 <1 Metal Arsenic C 4.1 - 6.2 5.76E+OO 5/5 3.55E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml BF34 4E-06 <1 <1 Metal Arsenic C 2.4 - 7.5 5.61E+OO 10/10 3.46E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml BG32 2E-06 <1 <1 PAH Benzo a rene C 0.27 - 0.7 7.00E-01 2/9 1.08E-06 35.8 64.2 0.0 
EMl-1 Ml BG33 4E-06 <1 <1 Metal Arsenic C 2.8 - 7.6 4.62E+OO 10/21 2.85E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml BG34 1E-05 <1 <1 Metal Arsenic C 1.9-12 6.65E+OO 9/10 4.10E-06 70.7 29.3 0.0 <1 11.1 Yes 

PAH Benzo a rene C 0.066 - 3.9 2.29E+OO 5/10 3.55E-06 35.8 64.2 0.0 
EMl-1 Ml BH33 2E-06 <1 <1 Metal Arsenic C 1.6 - 5.3 3.53E+OO 6/11 2.18E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml BH34 2E-06 <1 <1 Metal Arsenic C 1.7- 3.2 3.20E+OO 2/2 1.97E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml 8132 5E-06 <1 <1 Metal Arsenic C 4.4 - 9.4 8.85E+OO 4/4 5.46E-06 70.7 29.3 0.0 <1 11.1 No 
EMl-1 Ml 8134 5E-05 2E+OO <1 Metal Arsenic C/NC 2.1 - 99.5 8.18E+01 6/11 5.0SE-05 70.7 29.3 0.0 1.25E+OO 70.6 29.3 0.1 11.1 Yes 

Lead 3.2-1340 8.36E+02 7/11 8.99 Yes 
EMl-1 Ml BJ33 7E-06 2E+OO <1 Metal Arsenic C 4.1 -12.1 1.09E+01 4/4 6.70E-06 70.7 29.3 0.0 <1 11.1 Yes 
EMl-1 Ml BK32 4E-06 <1 <1 Metal Arsenic C 3.8- 3.8 3.80E+OO 1/1 2.34E-06 70.7 29.3 0.0 <1 11.1 No 

PAH Benzo a rene C 0.012- 0.74 7.40E-01 3/4 1.15E-06 35.8 64.2 0.0 

EOS-1 OS AL35 1E-05 3E+OO <1 Metal Arsenic C 6.9 - 12 1.20E+01 2/3 7.40E-06 70.7 29.3 0.0 <1 ,11.1 Yes 
Vanadium NC 73- 390 3.90E+02 3/3 1.26E+OO 100.0 0.0 0.0 117.17 No 

PAH Benzo a rene C 0.17 -1.1 1.10E+OO 2/3 1.70E-06 35.8 64.2 0.0 
EOS-1 OS AL36 3E-05 8E+OO 3E+OO Metal Antimon NC 19 - 209 2.09E+02 2/7 1.69E+OO 100.0 0.0 0.0 9.05 Yes 

Arsenic C 2.9- 31 3.10E+01 2/7 1.91 E-05 70.7 29.3 0.0 <1 11.1 No 
Iron NC 6300 - 140000 1.40E+05 7/7 1.51 E+OO 100.0 0.0 0.0 58000 No 

PAH Benzo a rene C 0.18-2.5 2.50E+OO 4/7 3.87E-06 35.8 64.2 0.0 
Pest/PCB Aroclor-1260 C/NC 0.11-5.5 5.50E+OO 6/7 1.49E-06 34.1 65.9 0.0 2.61E+OO 34.1 65.9 0.0 

EOS-1 OS AL37 6E-06 2E+OO <1 Metal Arsenic C 5.1 - 8.6 8.60E+OO 2/2 5.30E-06 70.7 29.3 0.0 <1 11.1 No 
EOS-1 OS AM36 2E-05 2E+01 1E+01 Metal Arsenic C 3.1 - 26 1.40E+01 9/14 8.63E-06 70.7 29.3 0.0 <1 11.1 Yes 

Lead 9.3- 883 8.83E+02 13/14 8.99 Yes 
Vanadium NC 16 - 720 3.99E+02 14/14 1.29E+OO 100.0 0.0 0.0 117.17 No 

PAH Benzo a rene C 0.045- 1.8 1.80E+OO 5/14 2.79E-06 35.8 64.2 0.0 
Pest/PCB Aroclor-1260 C/NC 0.022-110 2.52E+01 7/14 6.83E-06 34.1 65.9 0.0 1.20E+01 34.1 65.9 0.0 
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TABLE 5-7: TOTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 
RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 
Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) HPAL HPAL? 
EOS-1 OS AM37 3E-05 1E+01 8E+00 Metal Antimon NC 14.7 - 343 3.43E+02 8/14 2.77E+00 100.0 0.0 0.0 9.05 Yes 

Arsenic C 2.8 - 20.3 1.01 E+01 11/14 6.26E-06 70.7 29.3 0.0 <1 11.1 No 
Lead 160 -10600 2.91E+03 13/14 8.99 Yes 

PAH C 0.15 - 20 2.00E+01 7/14 3.10E-06 35.8 64.2 0.0 
rene C 0.1 - 6.6 6.60E+00 9/14 1.02E-05 35.8 64.2 0.0 

Benzo oranthene C 0.15-12 1.20E+01 9/14 1.86E-06 35.8 64.2 0.0 
Oiben anthracene C 0.041 - 1.5 1.50E+00 4/14 1.41 E-06 35.8 64.2 0.0 

Pest/PCB Aroclor-1 54 NC 0.15-2.2 2.20E+00 4/14 1.04E+00 34.1 65.9 0.0 
Aroclor-1260 C/NC 0.074-15 1.50E+01 12/14 4.06E-06 34.1 65.9 0.0 7.11E+00 34.1 65.9 0.0 

EOS-1 OS AM38 1E-05 3E+00 <1 Metal Arsenic C 2.1 - 19.2 1.92E+01 4/6 1.18E-05 70.7 29.3 0.0 <1 11.1 Yes 
Lead 19.2-1180 9.27E+02 6/6 8.99 Yes 

EOS-1 OS AN36 7E-06 2E+00 <1 Metal Arsenic C 4.1 - 7.9 7.90E+00 3/4 4.87E-06 70.7 29.3 0.0 <1 11.1 No 
PAH Benzo a rene C 1.3 - 1.3 1.30E+00 1/3 2.01E-06 35.8 64.2 0.0 

EOS-1 OS AN37 1E-04 3E+02 2E+02 Metal Antimon NC 11.8 - 1930 1.93E+03 5/6 1.56E+01 100.0 0.0 0.0 9.05 Yes 
Arsenic C 2.7-13.7 9.53E+00 6/6 5.88E-06 70.7 29.3 0.0 <1 11.1 Yes 
Co er NC 29.9 - 198000 1.98E+05 6/6 1.73E+01 100.0 0.0 0.0 124.31 No 
Iron NC 6220 - 194000 1.94E+05 6/6 2.09E+00 100.0 0.0 0.0 58000 Yes 
Lead 139- 8910 5.71E+03 6/6 8.99 Yes 
Nickel NC 109 -10300 1.03E+04 6/6 1.77E+00 93.8 0.0 6.2 No 

Pest/PCB Aroclor-1260 C/NC 0.3- 490 4.90E+02 6/8 1.33E-04 34.1 65.9 0.0 2.32E+02 34.1 65.9 0.0 
EOS-1 OS AN38 4E-05 1E+01 6E+00 Metal Arsenic C 2 - 29.5 2.58E+01 13/14 1.59E-05 70.7 29.3 0.0 <1 11.1 No 

Co er NC 224- 85600 2.10E+04 14/14 1.83E+00 100.0 0.0 0.0 124.31 No 
Iron NC 1740 -198000 1.76E+05 14/14 1.90E+00 100.0 0.0 0.0 58000 No 
Lead 211-4130 2.32E+03 14/14 8.99 Yes 

PAH C 0.079- 36 1.84E+01 8/14 2.85E-06 35.8 64.2 0.0 • C 0.064-14 7.07E+00 9/14 1.09E-05 35.8 64.2 0.0 
C 0.13-21 8.42E+00 11/14 1.30E-06 35.8 64.2 0.0 
C 0.045- 20 9.71 E+00 9/14 1.50E-06 35.8 64.2 0.0 

Dibenz a,h anthracene C 0.049 - 1.7 1.70E+00 6/14 1.60E-06 35.8 64.2 0.0 
Pest/PCB Aldrin C 0.65- 0.65 6.50E-01 1/14 1.21E-06 42.0 58.0 0.0 <1 

Aroclor-1260 C/NC 0.44 - 4.8 4.80E+00 7/8 1.30E-06 34.1 65.9 0.0 2.27E+00 34.1 65.9 0.0 
EOS-1 OS AN39 6E-06 3E+00 <1 Metal Arsenic C 8.6 - 9.3 9.30E+00 2/2 5.73E-06 70.7 29.3 0.0 <1 11.1 No 

Lead 275 - 875 8.75E+02 2/2 8.99 Yes 
EOS-1 OS AO37 7E-06 2E+00 <1 Metal Arsenic C 5.2 - 12 1.20E+01 3/3 7.40E-06 70.7 29.3 0.0 <1 11.1 Yes 
EOS-1 OS AO39 9E-06 7E+00 3E+00 Metal Antimon NC 175- 364 3.64E+02 3/4 2.94E+00 100.0 0.0 0.0 9.05 Yes 

Arsenic C 9.3-13.3 1.33E+01 2/5 8.20E-06 70.7 29.3 0.0 <1 11.1 Yes 
Iron NC 40100 - 178000 1.48E+05 5/5 1.59E+00 100.0 0.0 0.0 58000 Yes 
Lead 12.6 -17600 1.27E+04 5/5 8.99 Yes 

EOS-1 OS AP38 1E-05 2E+01 1E+01 Metal Antimon NC 13.7-1510 1.51 E+03 2/2 1.22E+01 100.0 0.0 0.0 9.05 Yes 
Arsenic C 6 - 15.9 1.59E+01 2/2 9.80E-06 70.7 29.3 0.0 <1 11.1 Yes 
Iron NC 25500 - 200000 2.00E+05 2/2 2.15E+00 100.0 0.0 0.0 58000 Yes 
Lead 92.2 - 19700 1.97E+04 2/2 8.99 Yes 

EOS-1 OS AQ39 8E-06 <1 <1 Metal Arsenic C 13 - 13 1.30E+01 1/7 8.02E-06 70.7 29.3 0.0 <1 11.1 Yes 
Lead 9.3-2300 2.30E+03 5/7 8.99 Yes 

EOS-1 OS AQ40 6E-06 2E+00 <1 Metal Arsenic C 6.5 - 7.2 7.20E+00 4/4 4.44E-06 70.7 29.3 0.0 <1 11.1 No 
EOS-1 OS AR39 3E-06 <1 <1 Metal Arsenic C 2.7- 3.5 3.50E+00 3/17 2.16E-06 70.7 29.3 0.0 <1 11.1 No 
EOS-1 OS AR40 2E-05 7E+00 6E+00 Metal Arsenic C 2 - 85.3 1.80E+01 15/17 1.11 E-05 70.7 29.3 0.0 <1 11.1 Yes 

Lead 7 - 2300 2.30E+03 15/17 8.99 Yes 
PAH Benzo a rene C 0.082 - 3.1 6.89E-01 .5/15 1.07E-06 35.8 64.2 0.0 

Pest/PCB Aroclor-1260 C/NC 0.037 - 45 1.22E+01 13/17 3.31 E-06 34.1 65.9 0.0 5.79E+00 34.1 65.9 0.0 
EOS-1 OS AS38 2E-05 2E+00 <1 Metal Arsenic C 5.4- 56.1 3.45E+01 9/9 2.13E-05 70.7 29.3 0.0 <1 11.1 Yes 

Lead 18 -1440 1.44E+03 2/9 8.99 No 
PAH rene C 0.11 - 2 9.87E-01 5/9 1.53E-06 35.8 64.2 0.0 

EOS-1 OS AT38 1E-05 3E+00 <1 Metal NC 160 -160 1.60E+02 1/13 1.29E+00 100.0 0.0 0.0 9.05 Yes 
C 6.1 -12 1.02E+01 13/13 6.29E-06 70.7 29.3 0.0 <1 11.1 Yes 

PAH rene C 0.084-5.1 1.25E+00 6/13 1.94E-06 35.8 64.2 0.0 
EOS-1 OS AT39 8E-06 <1 <1 Metal C 11 - 12 1.20E+01 2/2 7.40E-06 70.7 29.3 0.0 <1 11.1 Yes 

• 
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TABLE 5-7: TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathwa • to Total RME Cancer Risk to Total RME HI Metals 

Total Inhalation Home- Inhalation Home- Maximum 
RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown Concentration 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce Exceeds 
Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) HPAL HPAL? 
EOS-1 OS AU37 4E-04 7E+02 7E+02 Metal Arsenic C 3.2 - 10 6.90E+00 8112 4.26E-06 70.7 29.3 0.0 <1 11.1 Yes 

Pest/PCB Aroclor-1260 CINC 0.065 - 6600 1.54E+03 6112 4.17E-04 34.1 65.9 0.0 7.30E+02 34.1 65.9 0.0 
voe 1,2,4-Trichlorobenzene NC 0.26 - 830 8.30E+02 3112 1.38E-07 3.69E+00 7.3 0.0 92.7 

EOS-1 OS AV37 2E-04 3E+02 3E+02 Metal Arsenic C 3.3- 24 1.06E+01 19119 6.55E-06 70.7 29.3 0.0 <1 11.1 Yes 
Pest/PCB Aroclor-1260 CINC 0.055- 3700 5.37E+02 13119 1.45E-04 34.1 65.9 0.0 2.55E+02 34.1 65.9 0.0 

EOS-1 OS AW37 6E-06 <1 <1 Metal Arsenic C 8 - 9.9 9.90E+00 212 6.10E-06 70.7 29.3 0.0 <1 11.1 No 

EOS-2 OS AX36 1E-05 4E+00 <1 Metal Arsenic C 0.66 - 95.5 1.59E+01 14121 9.79E-06 70.7 29.3 0.0 <1 11.1 Yes 
EOS-2 OS AX37 8E-06 2E+00 <1 Metal Arsenic C 4- 5.2 5.20E+00 313 3.21 E-06 70.7 29.3 0.0 <1 11.1 No 

PAH Benzo a rene C 0.24- 2.1 2.10E+00 212 3.25E-06 35.8 64.2 0.0 
EOS-2 OS AY36 6E-05 3E+01 2E+01 Metal Arsenic CINC 2 - 200 7.28E+01 16116 4.49E-05 70.7 29.3 0.0 1.11 E+00 70.6 29.3 0.1 11.1 Yes 

Pest/PCB Aroclor-1260 CINC 0.013-47 4.70E+01 12116 1.27E-05 34.1 65.9 0.0 2.23E+01 34.1 65.9 0.0 
EOS-2 OS AY37 1E-05 5E+00 2E+00 Metal Arsenic C 3.1 -19.7 1.42E+01 10110 8.77E-06 70.7 29.3 0.0 <1 11.1 Yes 

Metal Lead 14.4-1480 1.48E+03 10110 8.99 Yes 
Pest/PCB Aroclor-1260 CINC 0.19-12 5.00E+00 6111 1.35E-06 34.1 65.9 0.0 2.37E+00 34.1 65.9 0.0 
svoc n-Nitroso-di-n- ro lamine C 2.8 - 2.8 2.80E+00 1111 2.15E-06 42.0 58.0 0.0 

EOS-2 OS AZ36 5E-05 5E+00 2E+00 Metal Arsenic C 0.72 - 63 3.12E+01 24125 1.93E-05 70.7 29.3 0.0 <1 11.1 No 
Lead 1.5-1700 1.18E+03 24125 8.99 Yes 

PAH C 0.087 - 14 1.40E+01 5110 2.17E-06 35.8 64.2 0.0 
C 0.053-11 1.10E+01 4110 1.70E-05 35.8 64.2 0.0 
C 0.19-30 3.00E+01 5110 4.64E-06 35.8 64.2 0.0 

Benzo thene C 0.11-6.9 6.90E+00 4110 1.07E-06 35.8 64.2 0.0 
Diben ene C 0.16-2.1 2.10E+00 2/10 1.98E-06 35.8 64.2 0.0 
lnden rene C 0.04- 9.8 9.80E+00 4110 1.52E-06 35.8 64.2 0.0 

Pest/PCB Aroclor-1260 CINC 0.016-4.1 4.10E+00 14125 1.11 E-06 34.1 65.9 0.0 1.94E+00 34.1 65.9 0.0 
EOS-2 OS AZ37 1E-05 4E+00 <1 Metal Arsenic C 2 - 35.1 1.67E+01 11111 1.03E-05 70.7 29.3 0.0 <1 11.1 Yes • Lead 18.7-1140 1.14E+03 11111 8.99 No 

PAH rene C 0.21 -1.5 1.50E+00 5112 2.32E-06 35.8 64.2 0.0 
EOS-2 OS BA36 4E-05 3E+00 <1 Metal C 0.59- 641 5.93E+01 35135 3.66E-05 70.7 29.3 0.0 <1 11.1 Yes 

PAH rene C 0.058 - 3.1 2.52E+00 7118 3.90E-06 35.8 64.2 0.0 
EOS-2 OS BB36 6E-06 2E+00 <1 Metal Arsenic C 3.2 - 11.2 7.24E+00 10110 4.46E-06 70.7 29.3 0.0 <1 11.1 Yes 
EOS-3 OS BC36 6E-06 <1 <1 Metal Arsenic C 0.39 - 7.3 7.10E+00 515 4.38E-06 70.7 29.3 0.0 <1 11.1 No 
EOS-3 OS BD35 4E-06 2E+00 <1 Metal Arsenic C 2.7 - 6.8 6.80E+00 313 4.19E-06 70.7 29.3 0.0 <1 11.1 No 
EOS-3 OS BE35 7E-06 2E+00 <1 Metal Arsenic C 1.2 - 12.6 5.23E+00 20124 3.23E-06 70.7 29.3 0.0 <1 11.1 Yes 

Lead 3.8- 6130 5.02E+03 23124 8.99 No 
PAH rene C 0.52-1.4 1.40E+00 2/18 2.17E-06 35.8 64.2 0.0 

EOS-3 OS BE36 2E-05 3E+00 <1 Metal C 2.2 - 34 2.97E+01 5110 1.83E-05 70.7 29.3 0.0 <1 11.1 Yes 
PAH C 0.051 - 3.3 2.53E+00 7/10 3.92E-06 35.8 64.2 0.0 

EOS-3 OS BF35 5E-06 <1 <1 Metal Arsenic C 0.87 - 22 7.01E+00 15120 4.32E-06 70.7 29.3 0.0 <1 11.1 Yes 
EOS-3 OS BF36 3E-05 <1 <1 Metal C 2.3 - 6.5 3.97E+00 6111 2.45E-06 70.7 29.3 0.0 <1 11.1 No 

PAH Benzo a anthracene C 0.36 -18 1.80E+01 3111 2.79E-06 35.8 64.2 0.0 
Benzo a rene C 0.25 -15 1.34E+01 5111 2.07E-05 35.8 64.2 0.0 
Benzo b fluoranthene C 0.038-12 1.20E+01 6111 1.86E-06 35.8 64.2 0.0 
Benzo k fluoranthene C 14 - 14 1.40E+01 ·1111 2.17E-06 35.8 64.2 0.0 

EOS-3 OS BG35 7E-06 <1 <1 Metal Arsenic C 6.3- 9.3 9.30E+00 212 5.73E-06 70.7 29.3 0.0 <1 11.1 No 
EOS-3 OS BG36 1E-05 2E+00 <1 Metal C 3.9-19.3 1.11E+01 9113 6.85E-06 70.7 29.3 0.0 <1 11.1 No 

PAH C 0.1 - 2 1.24E+00 10113 1.92E-06 35.8 64.2 0.0 
EOS-3 OS BG36 1E-05 2E+00 <1 Dioxin C 1.000235 - 0.00023 2.35E-04 111 1.15E-06 70.7 29.3 0.0 
EOS-3 OS BG37 4E-05 5E+00 2E+00 Metal NC 4.8- 240 2.40E+02 212 1.94E+00 100.0 0.0 0.0 9.05 No 

Arsenic C 4.6 - 30 3.00E+01 212 1.85E-05 70.7 29.3 0.0 <1 11.1 No 
Lead 39-1800 1.80E+03 212 8.99 No 

Dioxin 1,2,3,7,8-PECDD C 0.00025 - 0.00025 2.50E-04 111 2.45E-06 70.7 29.3 0.0 
2,3,4,6,7,8-HXCDF C 0.00125- 0.00125 1.25E-03 111 1.22E-06 70.7 29.3 0.0 
2,3,4,7,8-PECDF C 0.00132 - 0.00132 1.32E-03 111 6.46E-06 70.7 29.3 0.0 

EOS-3 OS BH36 1E-05 1E+01 5E+00 Metal Arsenic C 3.1 - 14 6.28E+00 10116 3.87E-06 70.7 29.3 0.0 <1 11.1 No 
Lead 28.1 - 1500 9.53E+02 13116 8.99 No 
Vanadium NC 27 - 1660 1.49E+03 15116 4.81E+00 100.0 0.0 0.0 117.17 No 

PAH Benzo a rene C 0.06 - 0.96 9.60E-01 9115 1.49E-06 35.8 64.2 0.0 
Pest/PCB Aroclor-1260 CINC 0.02 - 5.6 5.60E+00 10119 1.52E-06 34.1 65.9 0.0 2.65E+00 34.1 65.9 0.0 

Dioxin 2 3 4 7 8-PECDF C 1.000578 - 0.00057 5.78E-04 114 2.83E-06 70.7 29.3 0.0 • 
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TABLE 5-7: TOTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME 

Redevelopment Planned Grid Cancer RME Segregated 
Block Reuse Number Risk HI HI 
EOS-3 OS BH37 2E-05 2E+00 <1 

EOS-3 OS 8135 3E-06 <1 <1 
EOS-3 OS 8136 1E-05 2E+00 <1 

EOS-3 OS 8137 2E-05 7E+00 3E+00 

EOS-3 OS BJ36 2E-05 5E+00 2E+00 

EOS-4 OS AF26 3E-06 <1 <1 
EOS-4 OS AG27 2E-06 2E+00 <1 

EOS-5 OS ZZ01 1E-05 <1 <1 

Notes: All concentrations shown in mg/kg. 

<1 Less than 1 

bgs 

C 

coc 
OF 

EPC 

HI 

HPAL 

HXCDF 

IND 

mg/kg 

Ml 

MU 
NC 

PAH 

PCB 

PECDD 

PECDF 

Pest 

OS 

RD 

RME 

svoc 
voe 

Not applicable or chemical is not a chemical of concern for this endpoint 

Not evaluated because exposure pathway is incomplete 

Below ground surface 

Cancer effect 

Chemical of concern 

Detection frequency 

Exposure point concentration 

Hazard index 

Hunters Point ambient level 

Hexachlorodibenzofuran 

Industrial (industrial exposure scenario) 

Milligram per kilogram 

Maritime/Industrial (industrial exposure scenario) 

Mixed use (residential exposure scenario) 

Noncancer effect 

Polynuclear aromatic hydrocarbon 

Polychlorinated biphenyl 

Pentachlorodibenzo-p-dioxin 

Pentachlorodibenzofuran 

Pesticide 

Open space (recreational exposure scenario) 

Residential development 

Reasonable maximum exposure 

Semivolatile organic compound 

Volatile organic compound 

Revised Parcel E RI Report 

Chemicals of Concern COC 
Metal Arsenic 
Dioxin 2,3,4,7,8-PECDF 
Metal Arsenic 
Metal Arsenic 
PAH Benzo a rene 
Metal Arsenic 

Lead 
Vanadium 

Pest/PCB Aroclor-1260 
Dioxin 2,3,4,7,8-PECDF 
Metal Antimon 

Arsenic 
Co er 
Lead 

Dioxin 1,2,3,7,8-PECDD 
2 3 4 7 8-PECDF 

Metal Arsenic 
Metal Arsenic 

Metal 
PAH 

Basis Range of Chemical-
for Detected RME Detection Specific 

coc Concentrations EPC Fre uenc Cancer Risk 
C 3.4 - 28 2.29E+01 7/7 1.41 E-05 
C .0000673 - 0.0003: 3.21 E-04 4/4 1.57E-06 
C 2.4- 4.7 3.84E+00 5/6 2.37E-06 
C 1.2 - 73 1.53E+01 17/22 9.44E-06 
C 0.038- 0.73 7.30E-01 10/21 1.13E-06 
C 9.3-18 1.60E+01 5/5 9.85E-06 

330 - 4700 3.34E+03 5/5 
NC 53 - 880 8.80E+02 5/5 

C/NC 0.17 - 4 4.00E+00 5/5 1.08E-06 
C J.00013- 0.00041• 3.73E-04 4/5 1.82E-06 

NC 170 -170 1.70E+02 1/1 
C 18 -18 1.80E+01 1/1 1.11E-05 

NC 21000 - 21000 2.10E+04 1/1 
1900 -1900 1.90E+03 1/1 

C 1.000235 - 0.00023 2.35E-04 1/1 2.30E-06 
C 1.000796 - 0.00079 7.96E-04 1/1 3.90E-06 

C 5.4 - 5.4 5.40E+00 1/2 3.33E-06 
C 3.2- 3.2 3.20E+00 1/2 1.97E-06 

C 1.8 - 12.8 4.09E+00 34/39 2.52E-06 
C 0.031 - 8.8 8.80E+00 3/39 1.36E-06 
C 0.052 - 13 2.78E+00 4/39 4.30E-06 
C 0.068 - 21 2.10E+01 3/39 3.25E-06 
C 0.075 - 1.7 1.70E+00 2/39 1.60E-06 

Page 7 of 7 

Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-
(Releases grown Chemical-

Incidental Dermal to Ambient Produce Specific 
Ingestion Contact Air) HI 

70.7 29.3 0.0 <1 
70.7 29.3 0.0 
70.7 29.3 0.0 <1 
70.7 29.3 0.0 <1 
35.8 64.2 0.0 
70.7 29.3 0.0 <1 

2.84E+00 
34.1 65.9 0.0 1.90E+00 
70.7 29.3 0.0 

1.37E+00 
70.7 29.3 0.0 <1 

1.83E+00 

70.7 29.3 0.0 
70.7 29.3 0.0 

70.7 29.3 0.0 <1 
70.7 29.3 0.0 <1 

70.7 29.3 0.0 <1 
35.8 64.2 0.0 
35.8 64.2 0.0 
35.8 64.2 0.0 
35.8 64.2 0.0 

Percent Contribution by Exposure Pathway 
to Total RME HI 

Inhalation Home-
(Releases grown 

Incidental Dermal to Ambient Produce 
Ingestion Contact Air) 

100.0 0.0 0.0 
34.1 65.9 0.0 

· 100.0 0.0 0.0 

100.0 0.0 0.0 

Metals 

Maximum 
Concentration 

Exceeds 
HPAL HPAL? 

11.1 No 

11.1 No 
11.1 Yes 

11.1 No 
8.99 No 

117.17 No 

9.05 No 
11.1 No 

124.31 Yes 
8.99 Yes 

11.1 No 
11.1 No 

11.1 Yes 
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TABLE 5-8: INCREMENTAL RISK ,. SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

• PLANNED REUSE, SURFACE SOIL (0 TO 2 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 
31Bi36 IND AP27 3E-08 <1 <1 
318/36 IND AR27 <1 <1 
31B/36 IND AR28 <1 <1 
31B/36 IND AS27 3E-07 <1 <1 
31B/36 IND AS28 1E-06 <1 <1 
31B/36 IND AS29 9E-06 <1 <1 
31B/36 IND AT27 ?E-08 · <1 <1 
31B/36 IND AT28 4E-08 <1 <1 
31B/36 IND AT29 3E-04 <1 <1 
31B/36 IND AU28 1E-06 <1 <1 
31B/36 IND AU29 2E-04 <1 <1 
31B/36 IND AU30 5E-08 <1 <1 
31B/36 IND AU31 4E-07 <1 <1 
31B/36 IND AV29 1E-04 <1 <1 
31B/36 IND AV30 5E-06 <1 <1 

40 IND AW31 3E-05 <1 <1 
40 IND AX33 1E-07 <1 <1 
40 IND AY33 1E-07 <1 <1 
40 IND AZ33 1E-07 <1 <1 
40 IND AZ34 BE-07 <1 <1 
40 IND BA33 6E-06 <1 <1 
41 IND BA29 1E-06 <1 <1 
41 IND BA30 2E-06 <1 <1 • 41 IND BA31 <1 <1 
41 IND BA32 2E-07 <1 <1 
41 IND B829 5E-08 <1 <1 
41 IND B830 3E-05 <1 <1 
41 IND 8B31 BE-09 <1 <1 
43 IND AN30 5E-07 <1 <1 
43 IND AO28 . <1 <1 
43 IND AO29 <1 <1 
43 IND AO30 5E-06 <1 <1 
43 IND AO31 2E-08 <1 <1 
43 IND AP29 2E-04 <1 <1 
43 IND AP30 3E-07 <1 <1 
43 IND AP31 2E-06 <1 <1 
43 IND AQ30 2E-05 <1 <1 
43 IND AQ32 ?E-10 <1 <1 
43 IND AR29 ?E-09 <1 <1 
43 IND AR30 <1 <1 
43 IND AR31 3E-05 · <1 <1 
43 IND AR32 3E-06 <1 <1 
43 IND AR33 4E-08 <1 <1 
43 IND AS30 2E-06 <1 <1 
43 . IND AS31 1E-07 <1 <1 
43 IND AS32 3E-05 <1 <1 
43 IND AS33 2E-07 <1 <1 
43 · IND ·AS34 BE-10 <1 <1 
43 IND AT30 1E-08 <1 <1 
43 IND AT31 1E-07 <1 <1 
43 IND AT32 3E-05 <1 <1 
43 IND AT33 2E-05 <1 <1 

• 43 IND AT34 3E-10 <1 <1 
43 IND AU32 3E,.06 <1 <1 
~3 l~Q A!..!33 5E~QZ <:] <:] 
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· TABLE 5-8: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

PLANNED REUSE: SURFACE SOIL (0 TO 2 FEET BGS) (CONTINUED) • Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

43 IND AU34 3E-06 <1 <1 
43 IND AV32 1E-06 <1 <1 
43 IND AV33 5E-05 <1 <1 
43 IND AV34 4E-06 <1 <1 
43 IND AW33 6E-07 <1 <1 
43 IND AW34 2E-05 <1 <1 
44 IND AL32 7E-06 <1 <1 
44 IND AM31 <1 <1 
44 IND AM32 6E-06 <1 <1 
44 IND AM33 1E-05 <1 <1 
44 IND AM34 1E-05 <1 <1 
44 IND AM35 8E-05 <1 <1 
44 IND AN31 <1 <1 
44 IND AN32 <1 <1 
44 IND AN33 1E-05 <1 <1 
44 IND AO35 4E-07 <1 <1 
44 IND AP34 1E-06 <1 <1 
44 IND AP35 1E-06 <1 <1 
44 IND AP36 1E-06 <1 <1 
44 IND AP37 7E-06 <1 <1 
44 IND AQ33 5E-10 <1 <1 
44 IND AQ35 4E-06 <1 <1 
44 IND AQ36 3E-05 <1 <1 
44 IND AQ37 1E-07 • 44 IND AR34 9E-07 <1 <1 
44 IND AR35 2E-06 <1 <1 
44 IND AR36 3E-06 <1 <1 
44 IND AR37 1E-06 <1 <1 . 
44 IND AS36 5E-07 <1 <1 
44 IND AU35 3E-10 <1 <1 
44 IND AU36 2E-07 <1 <1 
44 IND AV36 3E-05 <1 <1 
44 IND AW35 7E-08 <1 <1 
44 IND AW36 2E-06 <1 <1 
44 IND AX35 <1 <1 
44 IND AY35 3E-05 <1 <1 
45 RD 032075 <1 <1 
45 RD 033077 8E+00 7E+00 
45 RD 034074 <1 <1 
45 RD 035079 4E-04 <1 <1 
45 RD 036074 9E+00 3E+00 
45 RD 037076 8E-10 4E+00 3E+00 
45 RD 038074 2E-07 4E+00 3E+00 
45 RD 038079 6E-04 2E+01 2E+01 
45 RD 039081 <1 . <1 
45 RD 040073 <1 <1 
45 RD 040074 <1 <1 
45 RD 040075 5E+00 5E+00 
45 RD 040082 1E-07 <1 <1 
45 RD 041082 4E-05 <1 <1 
45 RD 042073 5E+00 3E+00 
45 RD 042081 4E-04 <1 <1 
45 RD 042082 4E-05 9E+00 5E+00 • 45 RD 043081 5E-04 <1 <1 
~~ BQ Q~~QB2 <:] <:] 
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TABLE 5-8: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

• PLANNED REUSE, SURFACE SOIL (0 TO 2 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

45 RD 044073 <1 <1 
45 RD 044079 4E-04 4E+00 3E+00 
45 RD 044080 8E-08 <1 <1 
45 RD 044081 2E-07 <1 <1 
45 RD 045073 <1 <1 
45 RD 045074 1E-05 4E+00 3E+00 
45 RD 045075 2E-08 4E+00 3E+00 
45 RD 045078 <1 <1 
45 RD 045080 1E-07 <1 <1 
45 RD 046072 4E-08 2E+00 <1 
45 RD 046074 3E-06 2E+01 1E+01 
45 RD 046076 6E-08 <1 <1 
45 RD 046077 1E-07 <1 <1 
45. RD 046079 1E-07 <1 <1 
45 RD 046080 <1 <1 
45 RD 046082 SE-06 5E+01 3E+01 
45 RD 047076 1E-08 <1 <1 
45 RD 047077 1E-07 <1 <1 
45 RD 047086 4E-08 <1 <1 
45 RD 047089 4E-06 3E+00 <1 
45 RD 047092 4E-09 <1 <1 
45 RD 048072 1E-05 3E+00 3E+00 
45 RD 048076 7E-09 <1 <1 • 45 RD 048080 7E-06 7E+01 7E+01 
45 RD 049079 2E-05 9E+00 4E+00 
45 RD 049085 ' <1 <1 
45 RD 049088 <1 <1 
45 RD 049091 7E-10 <1 <1 
45 RD 050071 5E-09 <1 <1 
45 RD 050077 5E-06 3E+00 2E+00 
45 RD 050083 2E+00 2E+00 
45 RD 050086 5E-06 <1 <1 
45 RD 050088 <1 <1 
45 RD 052071 5E-09 <1 <1 
45 RD 052075 <1 <1 
45 RD 052082 3E-07 <1 <1 
45 RD 052085 4E-08 2E+00 2E+00 
45 RD 053080 8E-08 <1 <1 
45 RD 053081 2E-08 3E+00 3E+00 
45 RD 053082 8E-08 <1 <1 
45 RD 053083 2E-08 <1 <1 
45 RD 053085 4E-06 <1 <1 
45 RD 054071 3E-08 <1 <1 
45 RD · 054074 . 2E-06 2E+00 <1 
45 RD 054075 <1 <1 
45 RD 054077 2E+00 , <1 
45 RD 054079 <1 <1 
45 RD 054081 8E-08 2E+00 2E+00 
45 RD 055073 <1 <1 
45 RD 059078 8E-08 <1 <1 

EMl-1 Ml AZ35 1E-06 <1 <1 
EMl-1 . Ml BA34 4E-06 <1 <1 

• EMl-1 Ml BA35 2E-08 <1 <1 
EMl-1 Ml 8B32 6E-06 <1 <1 
EMl-:l Ml 6633 :lE-05 <:] <:] 
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TABLE 5-8: INCREMENTAL RISK· SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

PLANNED REUSEt SURFACE SOIL (0 TO 2 FEET BGS} (CONTINUED} 
Revised Remedial l~vestigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California • 
Redevelopment Planned Grid RME RME RME 

Block Reuse Number Cancer Risk HI Segregated HI 

EMl-1 Ml B834 3E-05 <1 <1 
EMl-1 Ml 8B35 . 2E-08 <1 <1 
EMl-1 Ml BC32 <1 <1 
EMl-1 Ml BC33 2E-06 . <1 <1 
EMl-1 Ml BC34 2E-07 <1 <1 
EMl-1 Ml BC35 2E-08 <1 <1 
EMl-1 Ml BO31 <1 <1 
EMl-1 Ml BO32 3E-05 <1 <1 
EMl-1 Ml BO33 6E-05 <1 <1 
EMl-1 Ml BO34 2E-05 <1 <1 
EMl-1 Ml BE30 4E-07 <1 <1 
EMl-1 Ml BE31 3E-05 <1 <1 
EMl-1 Ml BE32 7E-06 <1 <1 
EMl-1 Ml BE33 1E-06 <1 <1 
EMl-1 Ml BE34 5E-05 3E+00 3E+00 
EMl-1 Ml BF31 1E-04 <1 <1 
EMl-1 Ml BF32 8E-08 <1 <1 
EMl-1 Ml BF33 4E-09 <1 <1 
EMl-1 Ml BF34 4E-07 <1 <1 
EMl-1 Ml BG32 6E-06 <f <1 
EMl-1 Ml BG33 SE-06 <1 <1 
EMl-1 Ml BG34 4E-06 <1 <1 
EMl-1 Ml BH33 ?E-07 <1 <1 
EMl-1 Ml BH34 2E-08 <1 <1 • EMl-1 Ml BI32 2E-08 <1 <1 
EMl-1 Ml BI34 2E-04 <1 <1 
EMl-1 Ml BJ33 3E-05 <1 <1 
EOS-1 OS AL35 3E-05 <1 <1 
EOS-1 OS AL36 1E-04 3E+00 <1 
EOS-1 OS AL37 1E-06 <1 <1 
EOS-1 OS AM36 1E-04 1E+01 1E+01 
EOS-1 OS AM37 1E-04 SE+00 3E+00 
EOS-1 OS AM38 6E-05 2E+00 <1 
EOS-1 OS AN36 <1 <1 
EOS-1 OS AN37 2E-05 2E+00 2E+00 
EOS-1 OS AN38 1E-04 4E+00 3E+00 
EOS-1 OS AN39 3E-06 <1 <1 
EOS-1 OS AO37 ?E-10 <1 <1 
EOS-1 OS AO39 2E-06 <1 <1 
EOS-1 OS AP38 <1 <1 
EOS-1 OS AQ39 2E-07 <1 <1 
EOS-1 OS AQ40 7E-06 <1 <1 
EOS-1 OS AR39 2E-06 <1 <1 
EOS-1. OS AR40 2E-04· 1E+01 1E+01 
EOS-1 OS AS38 2E-04 <1 <1 
EOS-1 OS AT38 6E-06 <1 <1 
EOS-1 OS AT39 3E-05 <1 <1 
EOS-1 OS AU37 9E-03 2E+03 2E+03 
EOS-1 OS AV37 5E-03 9E+02 9E+02 
EOS-1 OS AW37 2E-06 <1 <1 
EOS-2 OS AX36 2E-04 2E+00 <1 
EOS-2 OS AX37 2E-05 <1 <1 
EOS-2 OS AY36 1E-04 <1 <1 • EOS-2 OS AY37 7E-05 4E+00 3E+00 
EQS-2 QS 82:36 3E-0~ JE+QQ <1 
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TABLE 5-8: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

• PLANNED REUSE, SURFACE SOIL (0 TO 2 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for ParceJ E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

EOS-2 OS AZ37 7E-05 <1 <1 
EOS-2 OS 8A36 1E-03 5E+00 3E+00 
EOS-2 OS 8A37 4E-06 <1 <1 
EOS-2 OS 8836 3E-05 <1 <1 
EOS-3 OS 8C36 6E-06 <1 <1 
EOS-3 OS 8D35 2E-09 <1 . <1 
EOS-3 OS 8E35 2E-05 <1 <1 
EOS-3 OS 8E36 4E-06 <1 <1 
EOS-3 OS 8F35 2E-06 <1 <1 
EOS-3 OS 8F36 1E-04 <1 <1 
EOS-3 OS 8G35 6E-06 <1 <1 
EOS-3 OS 8G36 SE-05 <1 <1 
EOS-3 OS 8H36 1E-05 <1 <1 
EOS-3 OS 8135 4E-08 <1 ·<1 
EOS-3 OS 8136 2E-04 <1 <1 
EOS-4 OS AF26 5E-11 <1 <1 
EOS-4 OS AG27 <1 <1 
EOS-5 os zzo1 2E-05 <1 <1 

Notes: Balded values exceed the threshold level of 1 E-06 for cancer risks and 1.0 for segregated noncancer hazards. 

<1 Less than 1 
Not applicable • bgs Below ground surface 

HI Hazard index 
IND Industrial (industrial exposure scenario) 
Ml Maritime/industrial (industrial exposure scenario) 
OS Open space (recreational exposure scenario) 
RD Research and development 
RME Reasonable maximum exposure 

• 
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TABLE 5-9: INCREMENTAL RISK· SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

• PLANNED REUSE, SUBSURFACE SOIL (0 TO 1.0 FEET BGS) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned · Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 
31A MU 058073 3E-06 <1 <1 
31A MU 060074 1E+01 6E+00 

31 B/36 IND AP27 4E-08 <1 <1 
31B/36 IND AQ26 2E-08 <1 <1 
31B/36 IND AQ28 6E-10 <1 <1 
31B/36 IND AR27 SE-08 <1 <1 
31B/36 IND AR28 2E-05 <1 <1 
31B/36 IND AS26 8E-11 . <1 <1 
31B/36 IND AS27 4E-07 <1 <1 
31B/36 IND AS28 2E-06 <1 <1 
31 B/36 IND AS29 3E-05 <1 <1 
31B/36 IND AT26 <1 <1 
31B/36 IND AT27 8E-08 <1 . <1 
31B/36 IND AT28 3E-07 <1 <1 
31 B/36 IND AT29 1E-04 <1 <1 
31 B/36 IND AU28 8E-07 <1 <1 
31 B/36 IND AU29 2E-04 <1 <1 
31B/36 IND AU30 6E-08 <1 <1 
31B/36 IND AU31 2E-06 <1 <1 
31 B/36 IND AV29 9E-05 <1 <1 
31 B/36 IND AV30 SE-06 <1 <1 

40 IND AW31 3E-05 <1 <1 
40 IND .AX31 2E-08 <1 <1 

• 40 IND AX33 1E-07 <1 <1 
40 IND AY31 <1 <1 
40 IND AY33 2E-07 <1 <1 
40 IND AZ.32 <1 <1 
40 IND AZ.33 1E-07 <1 <1 
40 IND AZ.34 8E-07 <1 <1 
40 IND BA33 4E-05· <1 <1 
41 IND AX29 <1 <1 
41 IND AX30 3E-06 <1 <1 
41 IND AZ.29 7E-07 <1 <1 
41 IND BA29 1E-05 <1 <1 
41 IND BA30 1E-05 <1 <1 
41 IND BA31 1E-07 <1 <1 
41 IND BA32 2E-07 <1 <1 
41 IND 8B29 6E-08 <1 <1 
41 IND B830 1E-05 <1 <1 
41 IND 8B31 9E-09 <1 <1 
43 IND AN30 7E-07 <1 <1 
43 IND AO28 1E-08 <1 <1 
43 IND AO29 <1 <1 
43 IND AO30 3E-06 . <1 <1 
43 IND AO31 1E-06 <1 <1 
43 IND AP28 <1 <1 
43 IND AP29 2E-04 <1 <1 
43 IND AP30 3E-07 <1 <1 
43 IND AP31 2E-06 <1 . <1 
43 IND AQ29 3E-09 <1 <1 
43 IND AQ30 3E-05 <1 <1 
43 IND AQ32 7E-10 <1 <1 

• 43 IND AR29 3E-08 <1 <1 
43 IND AR30 7E-08 <1 <1 
~3 1~12 AB3l 2f-05 <1 <1 
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TABLE 5-9: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

PLANNED REUSE\ SUBSURFACE SOIL (0 TO 10 FEET BGS) (CONTINUED) • Revised Remedial I9vestigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 
Ji 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

43 IND AR32 3E-05 <1 <1 
43 IND AR33 4E-08 <1 <1 
43 IND AS30 2E-06 <1 <1 
43 IND AS31 2E-07 <1 <1 
43 IND AS32 6E-05 <1 <1 
43 IND AS33 1E-05 <1 <1 
43 IND AS34 2E-07 <1 <1 
43 IND AT30 2E-07 <1 <1 
43 IND AT31 3E-06 <1 <1 
43 IND AT32 3E-04 <1 <1 
43 IND AT33 9E-06 <1 <1 
43 IND AT34 3E-10 <1 <1 
43 IND AU32 2E-05 <1 <1 
43 IND AU33 3E-05 <1 <1 
43 IND AU34 3E-06 <1 <1 
43 IND AV32 SE-05 <1 <1 
43 IND AV33 1E-05 <1 <1 
43 IND AV34 2E-05 <1 <1 
43 IND AW33 4E-05 <1 <1 
43 IND AW34 2E-05 <1 <1 
43 IND AX34 8E-10 <1 <1 
44 IND AL32 7E-06 <1 <1 
44 IND AM31 1E-08 <1 <1 
44 IND AM32 4E-05 3E+00 3E+00 • 44 IND AM33 3E-05 <1 <1 
44 IND AM34 3E-05 <1 <1 
44 IND AM35 SE-05 7E+00 6E+00 
44 IND AN31 <1 <1 
44 IND AN32 <1 <1 
44 IND AN33 6E-06 <1 <1 
44 IND AO35 6E-07 <1 <1 
44 IND AO36 3E-07 <1 <1 
44 IND AP32 2E-05 <1 <1 
44 IND AP33 <1 <1 
44 IND AP34 1E-06 <1 <1 
44 IND AP35 1E-06 <1 <1 
44 IND AP36 1E-06 <1 <1 
44 IND AP37 6E-06 <1 <1 
44 IND AQ33 2E-07 <1 <1 
44 IND AQ35 SE-05 1E+01 1E+01 
44 IND AQ36 3E-05 <1 <1 
44 IND AQ37 1E-07 <1 <1 
44 IND AR34 9E-07 <1 <1 
44 IND AR35 1E-05 <1 <1 
44 IND AR36 4E-05 <1 <1 
44 IND AR37 2E-06 <1 <1 
44 IND AS36 SE-07 <1 <1 
44 IND AU35 4E-10 <1 <1 
44 IND AU36 2E-07 <1 <1 
44 IND AV36 3E-05 <1 <1 
44 IND AW35 8E-08 <1 <1 
44 IND AW36 2E-05 <1 <1 
44 IND AX35 <1 <1 • 44 IND AY35 3E-05 <1 <1 
~~ BQ QJ2QZ~ <:] <:] 
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TABLE 5-9: INCREMENTAL RISK• SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

• PLANNED REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

45 RD 033077 8E+00 7E+00 
45 RD 034074 <1 <1 
45 RD 035079 4E-04 <1 <1 
45 RD 036074 9E+00 3E+00 
45 RD 037074 <1 <1 
45 RD 037076 8E-10 4E+00 3E+00 
45 RD 038074 7E-08 4E+00 2E+00 
45 RD 038077 <1 <1 
45 RD 038079 6E-04 2E+01 2E+01 
45 RD 039075 6E-09 3E+00 3E+00 
45 RD 039076 1E-07 <1 <1 
45 RD 039081 <1 <1 
45 RD 040073 3E+00 2E+00 
45 RD, 040074 <1 <1 
45 RD 040075, 4E-09 5E+00 5E+00 
45 RD 040077, <1 <1 
45 RD 040079 2E-09 <1 <1 
45 RD 040082 3E-05 <1 <1 
45 RD 041075 2E-07 4E+00 3E+00 
45 RD 041079 -- 6E+00 4E+00 
45 RD 041082 3E-04 1E+01 6E+00 
45 RD 042073 3E-04 1E+01 4E+00 
45 RD 042074 ,5E+00 3E+00 • 45 RD 042081 3E-04 3E+00 2E+00 
45 RD 042082 4E-05 9E+00 5E+00 
45 RD 043075 <1 <1 
45 RD 043081 5E-04 5E+00 3E+00 
45 RD 043082 2E-06 5E+00 5E+00 
45 RD 044073 <1 <1 
45 RD 044079 4E-04 4E+00 3E+00 
45 RD 044080 <1 <1 
45 RD 044081 2E-07 <1 <1 
45 RD 045073 <1 <1 
45 RD 045074 1E-05 8E+00 3E+00 
45, RD 045075 1E+01 4E+00 
45 RD 045077 <1 <1 
45 RD 045078 1E-03 4E+00 3E+00 
45 RD 045080 2E-07 <1 <1 
45 RD 046072 , 4E-08 2E+00 <1 
45 RD 046074 3E-06 2E+01 1E+01 
45 RD 046076 6E-08 3E+00 3E+00 
45 RD 046077 2E-07 <1 <1 
45 RD 046079 1E-07 <1 <1 
45 RD 046080 <1 <1 
45 RD 046082 4E-04 6E+01 3E+01 
45 RD 047074 3E-04 9E+00 6E+00 
45 RD 047075 <1 <1 
45 RD 047076 1E-06 4E+00 4E+00 
45 RD 047077 1E-07 <1 <1 
45 RD 047086 4E-08 <1 <1 
45 RD 047089 4E-06 3E+00 <1 
45 RD 047092 4E-09 <1 <1 

• 45 RD 048072 1E-05 3E+00 3E+00 
45 RD 048075 <1 <1 
45 BC! Q48QZ6 ZE-Q9 <:] <:] 
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TABLE 5-9: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

PLANNED REUSE( SUBSURFACE SOIL (0 TO 10 FEET BGS) (CONTINUED) • Revised Remedial lr;ivestigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

45 RD 048077 <1 <1 
45 RD 048080 7E-06 7E+01 7E+01 
45 RD 048089 3E+00 3E+00 
45 RD 049075 7E-08 3E+00 3E+00 
45 RD 049076 1E-08 <1 <1 
45 RD 049077 <1 <1 
45 RD 049079 2E-05 9E+00 4E+00 
45 RD 049085 2E-09 <1 <1 
45 RD 049088 3E-04 <1 <1 
45 RD 049089 <1 <1 
45 RD 049091 5E-07 2E+00 <1 
45 RD 050071 7E-09 2E+00 2E+00 
45 RD 050074 <1 <1 
45 RD 050077 6E-06 4E+00 2E+00 ) 

45 RD 050080 4E-04 4E+00 3E+00 
45 RD 050083 2E+00 2E+00 
45 RD ·050084 3E-08 <1 <1 
45 RD 050086 SE-06 <1 <1 
45 RD 050088 <1 <1 
45 · RD 051072 <1 <1 
45 RD 051076 <1 <1 
45 RD 051084 1E-09 <1 <1 
45 RD 051085 2E-09 <1 <1 
45 RD 051086 <1 <1 • 45 RD 052071 5E-09 <1 <1 
45 RD 052075 6E+00 4E+00 
45 RD 052082 3E-07 <1 <1 
45 RD 052083 4E-04 3E+01 2E+01 
45 RD 052084 · 3E-09 <1 <1 
45 RD 052085 3E-07 3E+00 2E+00 
45 RD 053080 8E-08 <1 <1 
45 RD 053081 3E-04 4E+00 3E+00 
45 RD 053082 8E-08 <1 <1 
45 RD 053083 2E-08 2E+00 2E+00 
45 RD 053085 4E-06 3E+00 2E+00 
45 RD 054071 4E-08 <1 <1 
45 RD 054074 2E-06 7E+00 3E+00 
45 RD 054075 3E+00 3E+00 
45 RD 054077 2E+00 <1 
45 RD 054079 <1 <1 
45 RD 054081 1E-07 4E+00 3E+00 
45 RD 055073 2E+00 2E+00 
45 RD 055078 4E-08 <1 <1 
45 RD 058078 2E-08 <1 <1 
45 RD 059078 1E-07 8E+00 3E+00 

EMl-1 Ml AZ35 · 1 E-06 <1 <1 
EMl-1 Ml BA34 2E-05 <1 <1 
EMl-1 Ml BA35 5E-07 <1 <1 
EMl-1 Ml BB32 6E-06 <1 <1 

. EMl-1 Ml BB33 4E-05 <1 <1 
EMl-1 Ml BB34 2E-05 <1 <1 
EMl-1 Ml BB35 2E-08 <1 <1 
EMl-1 Ml BC32 <1 <1 • EMl-1 Ml BC33 3E-05 <1 <1 
EMl-:l Ml 6QJ1 :lE-Q6 <:l <:l 
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TABLE 5-9: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY 

• PLANNED REUSE, SUBSURFACE SOIL (0 TO 10 FEET BGS) (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

EMl-1 Ml 8C35 BE-10 <1 <1 
EMl-1 Ml 8D31 <1 <1 
EMl-1, Ml 8D32 1E-04 <1 <1 
EMl-1 Ml 8D33 3E-05 <1 <1 
EMl-1 Ml 8D34 3E-05 <1 <1 
EMl-1 Ml 8E30 4E-07 <1 <1 
EMl-1 Ml 8E31 3E-05 <1 <1 
EMl-1 Ml 8E32 3E-05 <1 <1 
EMl-1 Ml 8E33 2E-05 <1 <1 
EMl-1 Ml 8E34 SE-05 3E+00 3E+00 
EMl-1 Ml 8F31 1E-04 <1 <1 
EMl-1 Ml 8F32 8E-08 <1 <1 
EMl-1 Ml 8F33 6E-07 <1 <1 
EMl-1 Ml 8F34 2E-06 <1 <1 

. EMl-1 Ml 8G32 6E-06 <1 . <1 
EMl-1 Ml 8G33 SE-06 <1 <1 
EMl-1 Ml 8G34 4E-05 <1 <1 
EMl-1 Ml 8H33 BE-07 <1 <1 
EMl-1 Ml 8H34 2E-08 <1 ,<1 
EMl-1 Ml 8132 SE-08 <1 <1 
EMl-1 Ml 8134 2E-04 <1 <1 
EMl-1 Ml 8J32 2E-06 <1 <1 
EMl-1 Ml 8J33. 3E-05 '<1 <1 • EMl-1 Ml BK32 SE-06 <1 <1 

Notes: Balded values exceed the threshold level of 1 E-06 for cancer risks and 1.0 for segregated noncancer hazards. 

<1 Less than 1 
Not applicable 

bgs Below ground surface 
HI Hazard index 
IND Industrial (industrial exposure scenario) 
Ml Maritime/industrial (industrial exposure scenario) 
MU Mixed use (residential exposure scenario) 
RD Research and development 
RME Reasonable maximum exposure 

• 
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TABLE 5-10: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED REUSE, 

• SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 
31A MU AO25 4E-09 <1 <1 
31A MU AP26 2E+00 <1 

318/36 IND AP27 2E-09 <1 <1 
318/36 IND AQ26 4E-09 <1 <1 
318/36 IND AQ28 3E-11 <1 <1 
318/36 IND AR27 2E-09 <1 <1 
318/36 IND AR28 6E-06 <1 <1 
318/36 IND AS26 2E-11 <1 <1 
318/36 IND AS27 BE-08 <1 <1 
318/36 IND AS28 5E-07 <1 <1 
318/36 IND AS29 SE-06 <1 <1 
318/36 IND AT26 <1 <1 
318/36 IND AT27 1E-08 <1 <1 
318/36 IND AT28 2E-08 <1 <1 
318/36 IND AT29 3E-05 2E+00 <1 
318/36 IND AU28 9E-08 <1 <1 
318/36 IND AU29 7E-05 2E+00 2E+00 
318/36 IND AU30 1E-08 <1 <1 
318/36 IND AU31 4E-07 <1 <1 
318/36 IND AV29 2E-05 2E+00 <1 
318/36 IND AV30 1E-06 <1 <1 

40 ·IND AW31 7E-06 <1 <1 
40 IND AX31 6E-10 <1 <1 
40 IND AX33 3E-08 <1 <1 
40 IND AY31 <1 <1 
40 IND AY33 4E-08 <1 <1 
40 IND AZ32 <1 <1 

• 40 IND AZ33 3E-08 <1 <1 
40 IND AZ34 2E-07 <1 <1 
40 IND 8A33 1E-05 5E+00 3E+00 
41 IND AX29 <1 <1 
41 IND AX30 ?E-07 <1 <1 
41 IND AZ29 2E-07 <1 <1 
41 IND 8A29 3E-06 <1 <1 
41 IND 8A30 3E-06 <1 <1 
41 IND 8A31 3E-08 <1 <1 
41 IND 8A32 4E-08 2E+00 <1 
41 IND 8829 2E-08 <1 <1 
41 IND 8830 3E-06 <1 <1 
41 IND 8831 2E-09 <1 <1 
43 IND AN30 2E-07 <1 <1 
43 IND AO28 9E-10 <1 <1 
43 IND AO29 <1 <1 
43 IND AO30 BE-07 2E+00 <1 
43 IND AO31 3E-07 <1 <1 . 
43 IND AP28 <1 <1 
43 IND AP29 6E-05 2E+00 2E+00 
43 IND AP30 ?E-08 <1 <1 
43 IND AP31 5E-07 <1 <1 
43 IND AQ29 9E-10 <1 <1 
43 IND AQ30 SE-06 5E+00 5E+00 
43 IND AQ32 . 2E-10 <1 <1 
43 IND AR29 3E-09 <1 <1 
43 IND AR30 1E-08 <1 <1 
43 IND AR31 5E-06 <1 <1 
43 IND AR32 SE-06 <1 <1 
43 IND AR33 1E-08 <1 <1 
43 IND AS30 5E-07 2E+00 <1 
43 IND AS31 5E-08 <1 <1 
43 IND AS32 1E-05 <1 <1 

• 43 IND AS33 3E-06 <1 <1 
43 IND AS34 6E-08 <1 <1 
43 l~Q 8!3Q jE-Q8 <j <j 
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TABLE 5-10: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED REUSE, 
I 

SUBSURFACE Sc;>IL (0 TO 10 FEET SGS), CONSTRUCTION WORKER SCENARIO {CONTINUED) • Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

43 IND AT31 9E-07 <1 <1 
43 IND AT32 9E-05 4E+00 2E+00 
43 IND AT33 3E-06 <1 <1 
43 IND AT34 9E-11 <1 <1 
43 IND AU32 . 6E-06 2E+00 <1 
43 IND AU33 9E-06 <1 <1 
43 IND AU34 ?E-07 <1 <1 
43 IND AV32 1E-05 <1 <1 
43 IND AV33 3E-06 2E+00 <1 
43 IND AV34 SE-06 <1 <1 
43 IND AW33 1E-05 <1 <1 
43 IND AW34 6E-06 <1 <1 
43 IND AX34 3E-11 2E+00 <1 
44 IND AL32 2E-06 · 2E+00 2E+00 
44 IND AM31 1E-09 <1 <1 
44 IND AM32 1E-05 2E+01 2E+01 
44 IND AM33 SE-06 5E+00 2E+00 
44 IND AM34 SE-06 4E+00 3E+00 
44 IND AM35 2E-05 1E+01 6E+00 
44 IND AN31 <1 <1 
44 IND AN32 <1 <1 
44 IND AN33 2E-06 2E+00 <1 
44 IND AO35 1E-07 <1 <1 
44 IND AO36 ?E-08 <1 <1 
44 IND AP32 7E-06 <1 <1 
44 IND AP33 <1 <1 
44 IND AP34 4E-07 <1 <1 
44 IND AP35 4E-07 <1 <1 • 44 IND AP36 3E-07 <1 <1 
44 IND AP37 2E-06 2E+00 2E+00 
44 IND AQ33 4E-08 <1 <1 
44 IND AQ35 4E-06 2E+01 1E+01 
44 IND AQ36 7E-06 3E+00 2E+00 
44 IND AQ37 3E-08 <1 <1 
44 IND AR34 2E-07 2E+00 <1 
44 IND AR35 3E-06 <1 <1 
44 IND AR36 1E-05 2E+00 <1 
44 IND AR37 6E-07 <1 <1 
44 IND AS36 9E-08 <1 <1 
44 IND AU35 2E-11 <1 <1 

. 44 IND AU36 6E-08 <1 <1 
44 IND AV36 SE-06 <1 <1 
44 IND AW35 2E-08 <1 <1 
44 IND AW36 6E-06 <1 <1 
44 IND AX35 <1 <1 
44 IND AY35 7E-06 <1 <1 
45 RD AG26 <1 <1 
45 RD AH26 2E-11 2E+00 <1 
45 RD AH27 1E-05 <1 <1 
45 RD Al25 <1 <1 
45 RD Al26 6E-09 <1 <1 
45 RD Al27 2E-05 <1 <1 
45 RD Al28 1E-06 <1 <1 
45 RD AJ25 7E-06 2E+00 <1 
45 RD AJ26 1E-08 <1 <1 
45 RD AJ27 <1 <1 
45 RD AJ28 6E-06 <1 <1 
45 RD AK25 2E-09 <1 <1 
45 RD AK26 3E-06 2E+00 <1 
45 RD AK27 2E-05 <1 <1 
45 RD AK28 1E-05 <1 <1 • 45 RD AL25 ?E-07 <1 <1 
~::i Bl:l 8L2fl 6E-Q8 <j <j 
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TABLE 5-10: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED REUSE, 

• SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

45 RD AL27 9E-07 2E+00 2E+00 
45 RD AL28 4E-07 2E+00 <1 
45 RD AL29 5E-11 <1 <1 
45 RD AL30 5E-06 <1 <1 
45 RD AL31 2E-07 <1 <1 
45 RD AM25 1E-10 <1 <1 
45 RD AM26 <1 <1 
45 RD AM27 3E-07 <1 <1 
45 RD AM28 1E-05 <1 <1 
45 RD AM29 1E-05 <1 <1 
45 RD AM30 3E-07 <1 <1 
45 RD AN25 2E-09 <1 <1 
45 RD AN26 1E-07 <1 <1 
45 RD AN27 9E-10 <1 <1 
45 RD AN28 GE-06 <1 <1 
45 RD AN29 6E-08 <1 <1 
45 RD AO27 5E-10 <1 <1 

EMl-1 Ml AZ35 3E-07 <1 <1 
EMl-1 Ml BA34 5E-06 <1 <1 
EMl-1 Ml BA35 1E-07 2E+00 <1 
EMl-1 Ml 8B32 2E-06 <1 <1 
EMl-1 Ml B833 1E-05 4E+00 3E+00 
EMl-1 Ml 8B34 5E-06 2E+00 <1 
EMl-1 Ml 8B35 6E-09 <1 <1 
EMl-1 Ml BC32 <1 <1 
EMl-1 Ml BC33 7E-06 <1 <1 
EMl-1 Ml BC34 3E-07 <1 <1 •• EMl-1 Ml BC35 3E-11 <1 <1 
EMl-1 Ml BD31 <1 <1 
EMl-1 Ml BD32 3E-05 <1 <1 
EMl-1 Ml BD33 SE-06 <1 <1 
EMl-1 Ml BD34 7E-06 3E+00 2E+00 
EMl-1 Ml BE30 1E0 07 <1 <1 
EMl-1 Ml BE31 7E-06 <1 <1 
EMl-1 Ml BE32 SE-06 <1 <1 
EMl-1 Ml BE33 5E-06 <1 <1 
EMl-1 Ml BE34. 1E-05 2E+01 2E+01 
EMl-1 Ml BF31 4E-05 3E+00 <1 
EMl-1 Ml BF32 2E-08 <1 <1 
EMl-1 Ml BF33 2E-07 <1 <1 
EMl-1 Ml BF34 5E-07 <1 <1 
EMl-1 Ml BG32 2E-06 <1 <1 
EMl-1 Ml BG33 1E-06 <1 <1 
EMl-1 Ml BG34 1E-05 <1 <1 
EMl-1 Ml BH33 2E-07 <1 <1 
EMl-1 Ml BH34 6E-09 <1 <1 
EMl-1 Ml BI32 1E-08 <1 <1 
EMl-1 Ml BI34 5E-05 2E+00 <1 
EMl-1 Ml BJ32 5E-07 <1 <1 
EMl-1 Ml BJ33 7E-06 2E+00 <1 
EMl-1 Ml BK32 2E-06 <1 <1 
EOS-1 OS AL35 1E-05 2E+00 <1 
EOS-1 OS AL36 3E-05 8E+00 3E+00 
EOS-1 OS AL37 8E-07 2E+00 <1 
EOS-1 OS .AM36 2E-05 2E+01 1E+01 

· EOS-1 OS AM37 3E-05 1E+01 8E+00 
EOS-1 OS AM38 1E-05 3E+00 <1 
EOS-1 OS AN36 2E-06 <1 <1 
EOS-1 OS AN37 1E-04 3E+02 2E+02 
EOS-1 OS AN38 4E-05 1E+01 6E+00 

• EOS-1 OS AN39 5E-07, 2E+00 <1 
EOS-1 OS AO37 7E-06 <1 <1 
EQS-j QS 8039 !IE-0§ ZE+QQ 3E+QQ 
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TABLE 5-10: INCREMENTAL RISK - SUMMARY OF CANCER RISKS AND HAZARD INDICES BY PLANNED REUSE, 
1 · 

SUBSURFACE SOIL1'.(0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) • Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 
I! 

Redevelopment Planned Grid RME RME RME 
Block Reuse Number Cancer Risk HI Segregated HI 

EOS-1 OS AP38 1E-05 2E+01 1E+01 
EOS-1 OS AQ39 SE-06 <1 <1 
EOS-1 OS AQ40 1E-06 <1 <1 
EOS-1 OS AR39 5E-07 <1 <1 
EOS-1 OS AR40 2E-05 ?E+00 6E+OO 
EOS-1 OS AS38 2E-05 2E+00 <1 
EOS-1 OS AT38 1E-05 2E+00 <1 
EOS-1 OS AT39 SE-06 <1 <1 
EOS-1 OS AU37 4E-04 7E+02 7E+02 
EOS-1 OS AV37 2E-04 3E+02 3E+02 
EOS-1 OS AW37 4E-07 <1 <1 
EOS-2 OS AX36 1E-05 3E+00 <1 
EOS-2 OS AX37 SE-06 <1 <1 
EOS-2 OS AY36 6E-05 3E+01 2E+01 
EOS-2 OS AY37 1E-05 5E+00 2E+OO 
EOS-2 OS AZ36 SE-05 4E+00 2E+OO 
EOS-2 OS AZ37 1E-05 3E+00 <1 
EOS-2 OS BA36 4E-05 3E+00 <1 
EOS-2 OS BA37 ?E-07 <1 <1 
EOS-2 OS B836 6E-06 <1 <1 
EOS-3 OS BC36 1E-06 <1 <1 
EOS-3 OS B035 ?E-09 <1 <1 
EOS-3 OS BE35 7E-06 <1 <1 
EOS-3 OS BE36 2E-05 2E+00 <1 
EOS-3 OS BF35 SE-06 <1 <1 
EOS-3 OS BF36 3E-05 <1 <1 
EOS-3 OS BG35 1E-06 <1 <1 
EOS-3 OS BG36 1E-05 2E+00 <1 • EOS-3 OS BG37 4E-05 5E+00 2E+OO 
EOS-3 OS BH36 1E-05 1E+01 5E+OO 
EOS-3 OS BH37 2E-05 <1 <1 
EOS-3 OS BI35 1E-07 <1 <1 
EOS-3 OS BI36 1E-05 2E+00 <1 
EOS-3 OS BI37 2E-05 ?E+00 3E+OO 
EOS-3 OS BJ36 2E-05 5E+00 2E+OO 
EOS-4 OS AF26 1 E-11 ' <1 <1 
EOS-4 OS AG27 <1 <1 
EQS-~ QS ZZQ:l lE-05 <:] <:l ,, 

11 

Notes: Bolded values exceed the threshold level of 1 E-06 for cancer risks and 1.0 for segregated noncancer hazards. 

<1 Less than 1 
Not ;applicable 

bgs Below ground surface 

E/C Edu'cational/cultural (industrial exposure scenario) 
:I 

HI Hazard index 

IND lnd~strial (industria.l exposure scenario) 

Ml · Malitime/industrial (industrial exposure scenario) 
I 

MU Mix~d use (residential exposure scenario) 

OS Optjn space 

RD Res'earch and development 

RME Re<!,sonable maximum exposure 

• 
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TABLES-11: INCREMENTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Total Inhalation Home- Inhalation Home-

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) 

318/36 IND AS29 9E-06 <1 <1 PAH Benzo(a)pyrene C 1.2 - 1.2 1.20E+00 1/9 6.83E-06 36.8 63.2 0.0 
318/36 IND AT29 3E-04 <1 <1 Metal Arsenic C 11 - 130 1.30E+02 212 3.00E-04 71.6 28.4 0.0 <1 

PAH Benzo(a)pyrene C 0.24 - 0.24 2.40E-01 1/2 1.37E-06 36.8 63.2 0.0 
318/36 IND AU29 2E-04 <1 <1 Metal Arsenic C 7.2-105 7.88E+01 717 1.82E-04 71.6 28.4 0.0 <1 

Benzo(a)pyrene C 0.065 - 0.8 8.00E-01 4/7 4.56E-06 36.8 63.2 0.0 
Benzo(b)fluoranthene C 0.23- 2.1 2.10E+00 4/6 1.20E-06 36.8 63.2 0.0 

318/36 IND AV29 1E-04 <1 <1 Metal Arsenic C 2.4 - 50.9 5.09E+01 7/8 1.17E-04 71.6 28.4 0.0 <1 
voe Naphthalene C 6.6 - 6.6 6.60E+00 1/11 1.42E-06 9.8 0.0 90.2 <1 

318/36 IND AV30 5E-06 <1 <1 PAH Benzo(a)pyrene C 0.45- 0.45 4.50E-01 1/2 2.56E-06 36.8 63.2 0.0 

40 IND AW31 3E-05 <1 <1 Metal Arsenic C 12.3 -12.3 1.23E+01 1/1 2.84E-05 71.6 28.4 0.0 <1 
40 IND BA33 6E-06 <1 <1 Pest/PCB Aroclor-1254 C 3.4 - 3.4 3.40E+00 1/7 3.38E-06 35.1 64.9 0.0 <1 

Aroclor-1260 C 2.8 - 2.8 2.80E+00 1tl 2.791::-06 35.1 64.9 0.0 <1 

41 IND BA30 2E-06 <1 <1 PAH Benzo(a)pyrene C 0.16 - 0.23 2.30E-01 2/5 1.31E-06 36.8 63.2 0.0 
41 IND BB30 3E-05 <1 <1 PAH Benzo(a)pyrene C 0.055 - 4.8 2.80E+00 4/11 1.60E-05 36.8 63.2 0.0 

Benzo(b)fluoranthene C 0.023 - 9.4 9.40E+00 6/11 5.35E-06 36.8 63.2 0.0 
Benzo(k)fluoranthene C 0.023 - 2.3 2.30E+00 2/11 1.31E-06 36.8 63.2 0.0 
Dibenz(a,h)anthracene C 1 - 1 1.00E+00 1/11 3.46E-06 36.8 63.2 0.0 
lndeno(1,2,3-cd)pyrene C 0.032 - 2.8 2.80E+00 2/11 1.59E-06 36.8 63.2 0.0 

43 IND AO30 5E-06 <1 <1 Pest/PCB Aroclor-1260 C 0.77 - 6.8 4.12E+00 5/9 4.10E-06 35.1 64.9 0.0 <1 

• 43 IND AP29 2E-04 <1 <1 Metal Arsenic C 2.8 - 244 9.09E+01 6/8 2.10E-04 71.6 28.4 0.0 <1 
PAH Benzo(a)pyrene C 0.038 - 0.21 1.89E-01 4/8 1.08E-06 36.8 63.2 0.0 

43 IND AP31 2E-06 <1 <1 PAH Benzo(a)pyrene C 0.2 - 0.2 2.00E-01 1/3 1.14E-06 36.8 63.2 0.0 
43 IND AQ30 2E-05 <1 <1 PAH Benzo(a)pyrene C 0.068 - 0.37 3.70E-01 3/7 2.11E-06 36.8 63.2 0.0 

Pest/PCB Aroclor-1260 C 0.55 - 14 1.40E+01 6/8 1.39E-05 35.1 64.9 0.0 <1 
43 IND AR31 3E-05 <1 <1 Metal Arsenic C 2.3 - 13 9.13E+00 10/10 2.11 E-05 71.6 28.4 0.0 <1 

PAH Benzo(a)pyrene C 0.039- 0.19 1.90E-01 2/12 1.08E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1260 C 0.038 - 9 5.82E+00 7110 5.79E-06 35.1 64.9 0.0 <1 

43 IND AR32 3E-06 <1 <1 PAH Benzo(a)pyrene c-- 0.21 - 0.21 2.10E-01 1/18 1.20E-06 36.8 63.2 0.0 
43 IND AS30 2E-06 <1 <1 PAH Benzo(a)pyrene C 0.23 - 0.23 2.30E-01 1/3 1.31E-06 36.8 63.2 0.0 
43 IND AS32 3E-05 <1 <1 Metal Arsenic C 0.81 - 27 1.15E+01 12/14 2.65E-05 71.6 28.4 0.0 <1 

PAH Benzo(a)pyrene C 0.041 - 0.38 3.80E-01 3/16 2.16E-06 36.8 63.2 0.0 
43 IND AT32 3E-05 <1 <1 Metal Arsenic C 4.4 - 15 1.16E+01 4/5 2.68E-05 71.6 28.4 0.0 <1 
43 IND AT33 2E-05 <1 <1 PAH Benzo(a)pyrene C 0.16 - 2.4 2.40E+00 3/4 1.37E-05 36.8 63.2 0.0 
43 IND AU32 3E-06 <1 <1 Pest/PCB Aroclor-1260 C 0.053 - 2.3 2.30E+00 3/5 2.29E-06 35.1 64.9 0.0 <1 
43 IND AU34 3E-06 <1 <1 PAH Benzo(a)pyrene C 0.3 - 0.3 3.00E-01 1/4 1.71E-06 36.8 63.2 0.0 
43 IND AV33 5E-05 <1 <1 PAH Benzo( a)anth racene C 0.13 - 8.2 8.20E+00 2/8 4.67E-06 36.8 63.2 0.0 

Benzo(a)pyrene C 0.082 - 6.4 6.40E+00 2/8 3.64E-05 36.8 63.2 0.0 
Benzo(b)fluoranthene C 0.21 - 13 1.30E+01 3/8 7.40E-06 36.8 63.2 0.0 
Dibenz(a,h)anthracene C 1.1 -1.1 1.10E+00 1/8 3.81 E-06 36.8 63.2 0.0 

43 IND AV34 4E-06 <1 <1 PAH Benzo(a)pyrene C 0.32 - 0.36 3.60E-01 2/4 2.05E-06 36.8 63.2 0.0 
43 IND AW34 2E-05 <1 <1 PAH Benzo(a)anthracene C 0.12- 5.7 5.70E+00 6/9 3.25E-06 36.8 63.2 0.0 

Benzo(a)pyrene C 0.16 - 2.2 1.33E+00 6/9 7.56E-06 36.8 63.2 0.0 
Benzo(b)fluoranthene C 0.33 - 5.2 3.03E+00 6/9 1.73E-06 36.8 63.2 0.0 

Pest/PCB Aroclor-126() ·· ·· · ··· C 0.083 - 1.8 1.80E+00 3/5 1.79E-06 35.1 64.9 . 0.0 <1 
44 IND AL32 7E-06 <1 <1 PAH Benzo(a)pyrene C 0.036 - 0.43 4.30E-01 2/3 2.45E-06 36.8 63.2 0.0 

Pest/PCB Aroclor~-1260 C 0.36- 3.6 3.60E+00 2/3 3.58E-06 35.1 64.9 0.0 <1 
44 IND AM32 6E-06 <1 <1 PAH Benzo(a)pyrene C 0.043 - 0.53 3.76E-01 4/5 2.14E-06 36.8 63.2 0.0 
44 IND AM33 1E-05 <1 <1 PAH Benzo(a)pyrene C 0.049 - 0.64 6.40E-01 2/3 3.64E-06 36.8 63.2 0.0 

Benzo(b)fluoranthene C 0.11 - 1.8 1.80E+00 3/3 1.03E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1260 C 0.33 - 3.9 3.90E+00 2/3 3.88E-06 35.1 64.9 0.0 <1 

• 
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TABLES-11: INCREMENTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 
--- - --~---- • Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 

to Total RME Cancer Risk to Total RME HI 

Total Inhalation Home- Inhalation Home-

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) 

44 IND AM34 1E-05 <1 <1 PAH Benzo(a)pyrene C 0.75 - 0.75 7.50E-01 1/3 4.27E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1254 C 1.6 - 1.6 1.60E+00 1/3 1.59E-06 35.1 64.9 0.0 <1 

Aroclor-1260 C 5.3 - 5.3 5.30E+00 1/3 5.28E-06 35.1 64.9 0.0 <1 
44 IND AM35 8E-05 <1 <1 Metal Arsenic C 3.6 - 23 2.30E+01 3/7 5.30E-05 71.6 28.4 0.0 <1 

PAH Benzo(a)anthracene C 0.052 - 2.3 2.30E+00 6/8 1.31 E-06 36.8 63.2 0.0 
Benzo(a)pyrene C 0.051 - 3.5 3.50E+00 6/8 1.99E-05 36.8 63.2 0.0 
Benzo(b)fluoranthene C 0.1 - 6.1 6.10E+00 6/8 3.47E-06 36.8 63.2 0.0 
Dibenz(a,h)anthracene C 0.071 - 0.81 8.10E-01 3/8 2.81E-06 36.8 63.2 0.0 
lndeno(1,2,3-cd)~yrene C 0.23- 2.3 2.30E+00 4/8 1.31E-06 36.8 63.2 0.0 

44 IND AN33 1E-05 <1 <1 PAH Benzo(a)pyrene C 0.19 - 1 1.00E+00 2/6 5.70E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1260 C 1.6 • 1.6 1.GOE+00 1/6 1.59E-06 35.1 64.9 0.0 <1 

44 IND AP37 7E-06 <1 <1 Pest/PCB Aroclor-1254 C 1.3 - 1.3 1.30E+00 1/5 1.29E-06 35.1 64.9 0.0 <1 
Aroclor-1260 C 0.044-4.3 4.30E+00 3/5 4.28E-06 35.1 64.9 0.0 <1 

44 IND AQ35 4E-06 <1 <1 PAH Benzo(a)pyrene C 0.38- 0.38 3.B0E-01 1/4 2.16E-06 36.8 63.2 0.0 
44 IND AQ36 3E-05 <1 <1 Metal Arsenic· C 2.6 - 16 1.15E+01 5/7 2.64E=as 71.6 28.4 0.0 <1 
44 IND AR35 2E-06 <1 <1 PAH Benzo(a)pyrene C 0.23 - 0.23 2.30E-01 1/1 1.31E-06 36.8 63.2 0.0 
44 IND AR36 3E-06 <1 <1 PAH Benzo(a)pyrene C 0.22 - 0.22 2.20E-01 1/4 1.25E-06 36.8 63.2 0.0 
44 IND AV36 3E-05 <1 <1 Metal Arsenic C 9.2 - 15 1.50E+01 5/5 3.46E-05 71.6 28.4 0.0 <1 
44 IND AW36 2E-06 <1 <1 No COCs Identified 
44 IND AY35 3E-05 <1 <1 Metal Arsenic C 11.9-11.9 1.19E+01 1/1 2.74E-05 7f6 28.4 0.0 <1 

45 RD 033077 - 8E+00 7E+0O Metal Manganese NC 6040-6040 6.04E+03 1/1 - - - - - 7.16E+00 44.9 0.0 2.9 52.2 
45 RD 035079 4E-04 <1 <1 Metal Arsenic C/NC 16.5-16.5 1.65E+01 1/1 4.31E-04 56.6 5.4 0.0 38.0 1.05E+00 66.8 5.6 0.1 27.5 
45 RD 036074 - 9E+00 3E+00 Metal Iron NC 64100- 64100 6.41E+04 1/1 - - - - - 2.92E+00 93.6 0.0 0.0 6.4 

Manganese NC 1560 -1560 1.56E+03 1/1 - - - - - 1.85E+00 44.9 0.0 2.9 52.2 • Vanadium NC 191 - 191 1.91E+02 1/1 - - - - - 2.95E+00 82.9 0.0 0.0 17.1 
45 RD 037076 8E-10 4E+00 3E+0O Metal Manganese NC 2840-2840 2.84E+03 1/1 - - - - - 3.37E+00 44.9 0.0 2.9 52.2 
45 RD 038074 2E-07 4E+00 3E+0O Metal Iron NC 59200 - 59200 5.92E+04 1/1 - - - - - 2.70E+00 93.6 0.0 0.0 6.4 

Thallium NC 5.7 - 5.7 5.70E+00 1/1 - - - - - 1.13E+00 97.3 0.0 0.0 2.7 
45 RD 038079 6E-04 2E+01 2E+01 Metal Antimony NC 38.4 - 38.4 3.84E+01 1/2 - - - - - 3.76E+00 32.7 0.0 0.0 67.3 

Arsenic C/NC 10.7 - 21.8 2.18E+01 2/2 5.69E-04 56.6 5.4 0.0 38.0 1.39E+00 66.8 5.6 0.1 27.5 
Cadmium NC 8.2 - 8.2 8.20E+00 1/2 1.39E-08 - - - - 2.37E+00 8.8 0.0 0.0 91.1 
Copper NC 33.7 - 165 1.65E+02 2/2 - - - - - 1.04E+00 5.5 0.0 0.0 94.5 
Lead - 142 - 504 5.04E+02 2/2 - -- - - - - - -- - -
Zinc NC 49.1 - 5400 5.40E+03 2/2 - - - - - 1.45E+01 1.6 0.0 0.0 98.4 

PAH Benzo(a)anthracene C 0.55 - 0.55 5.50E-01 1/2 1.49E-06 69.5 28.5 0.0 2.0 - - - - -
Benzo(a)pyrene C 0.76-0.76 7.60E-01 1/2 2.04E-05 70.1 28.8 0.0 1.1 - - - - -
Benzo(b)fluoranthene C 1.2 - 1.2 1.20E+00 1/2 3.55E-06 63.6 26.1 0.0 10.3 -- - - -- -

Pest/PCB Aroclor~-1260 C 0.58- 0.58 5.80E-01 1/2 2.75E-06 66.1 29.2 0.0 4.7 <1 - - - -
svoc Bis(2-ethylhexyl)phthalate C 5.4 - 5.4 5.40E+00 1/2 4.73E-06 2.5 0.8 0.0 96.7 <1 - - - -

45 RD 040075 - 5E+00 5E+00 Metal Manganese NC 4390-4390 4.39E+03 1/1 - - - - - 5.21E+O0 44.9 0.0 2.9 52.2 
45 RD 041082 4E-05 <1 <1 PAH Benzo(a)anthracene C 0.59- 0.59 5.90E-01 1/1 1.60E-06 69.5 28.5 0.0 2.0 - - - - -

Benzo(a)pyrene C 0.94- 0.94 9.40E-01 1/1 2.52E-05 70.1 28.8 0.0 1.1 - - - - -
Benzo(b)fluoranthene C 1.2 - 1.2 1.20E+00 1/1 3.55E-06 63.6 26.1 0.0 10.3 - - - - -
Benzo(k)fluoranthene C 0.47 - 0.47 4.70E-01 1/1 1.39E-06 63.6 26.1 0.0 10.3 - - -- - -
lndeno(1,2,3-cd)pyrene C 0.6 - 0.6 6.00E-01 1/1 1.73E-06 65.3 26.8 0.0 8.0 - - -- - -

Pest/PCB Dieldrin C 0.005 - 0.005 5.00E-03 1/1 7.58E-06 1.7 0.5 0.0 97.8 <1 - - - -
45 RD 042073 - 5E+00 3E+00 Metal Manganese NC 843-2530 2.53E+03 2/2 - - - - - 3.00E+00 44.9 0.0 2.9 52.2 

fi,aTfium NC 7.1-7.1 7.10E+00 1/2 - - - - - 1.41 E+00 97.3 0.0 0.0 2.7 
45 RD 042081 4E-04 <1 <1 Metal Arsenic C/NC 16.3 - 16.3 1.63E+01 1/2 4.26E-04 56.6 5.4 0.0 38.0 1.04E+00 66.8 5.6 0.1 27.5 
45 RD 042082 4E-05 9E+00 5E+00 Metal Antimony NC 11.9-11.9 1.19E+01 1/1 - - - - - 1.16E+00 32.7 0.0 0.0 67.3 

Copper NC 771 - 771 7.71E+02 1/1 - - - - - 4.84E+00 5.5 0.0 0.0 94.5 
Lead - 321 - 321 3.21E+02 1/1 - - - - - - - - - -
Zinc NC 794- 794 7.94E+02 1/1 - - - - - 2.13E+00 1.6 0.0 0.0 98.4 

• 
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TABLE 5-11: INCREMENTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 

Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection 
Block Reuse Number Risk HI HI Chemicals of Concern ICOCl CCC Concentrations EPC Freauencv 

45 RD 042082 4E-05 9E+00 5E+O0 PAH Benzo(a)anthracene C 1.3-1.3 1.30E+00 1/1 
Benzo(a)pyrene C 0.79 - 0.79 7.90E-01 1/1 
Benzo(b)fluoranthene C 2.5 - 2.5 2.50E+00 1/1 
Benzo(k)fluoranthene C 0.75 - 0.75 7.50E-01 1/1 
Dibenz(a,h)anthracene C 0.14-0.14 1.40E-01 1/1 
lndeno(1,2,3-cd)_eyrene C 0.45-0.45 4.50E-01 1/1 

Pest/PCB Aroclor-1260 C 0.82 - 0.82 8.20E-01 1/1 
45 RD 043081 5E-04 <1 <1 Metal Arsenic C/NC 17.9- 17.9 1.79E+01 1/2 
45 RD 044073 -- <1 <1 Metal Thallium NC 5.6 - 5.6 5.60E+00 1/1 

'45 -········-··········Rb 044079 4E-04 .. 4E+dci 3E+6b Metal Arsenic 
··-··-··-··--·· 

14.3 - 14.3 
·-··-····· 

1/2 C 1.43E+01 
Manganese NC 994- 2440 2.44E+03 2/2 

45 RD 045074 1E-05 4E+00 3E+00 Metal Manganese NC 925 - 2630 2.63E+03 2/2 
PAH Benzo(a)pyrene C 0.22 - 0.22 2.20E-01 1/2 

Benzo(b)fluoranthene C 0.54- 0.54 5.40E-01 1/2 
Benzo(k)fluoranthene C 0.56- 0.56 5.60E-01 1/2 
lndeno(1,2,3-cd)pyrene C 0.41 - 0.41 4.10E-01 1/2 

45 RD 045075 2E-08 4E+00 3E+00 Metal Copper NC 170- 170 1.70E+02 1/1 
Manganese NC 2500 - 2500 2.50E+03 1/1 

45 RD 046072 4E-08 2E+00 <1 Metal Thallium NC 7.1 - 7.1 7.10E+00 1/1 
45 RD 046074 3E-06 2E+01 1E+01 Metal Copper NC 536 - 536 5.36E+02 1/1 

Mercury NC 17.5 - 17.5 1.75E+01 1/1 
Zinc NC 567 - 567 5.67E+02 1/1 

PAH Benzo(a)pyrene C 0.04 - 0.04 4.00E-02 1/1 
45 RD 046082 8E-06 5E+01 3E+01 Metal Antimony NC 22.3 - 22.3 2.23E+01 1/1 

Copper NC 5230 - 5230 5.23E+03 1/1 
Lead - 4850-4850 4.85E+03 1/1 
Mercury NC 3.7 - 3.7 3.70E+00 1/1 
Zinc NC 2220 - 2220 2.22E+03 1/1 

Pest/PCB Aroclor-1260 C/NC 1.4 - 1.4 1.40E+00 1/1 
45 RD 047089 4E-06 3E+00 <1 Metal Copper NC 188 - 188 1.88E+02 1/1 

Lead - 1080 - 1080 1.08E+03 1/1 
Zinc NC 401 - 401 4.01E+02 1/1 

Pest/PCB Aroclor-1260 C 0.75 - 0.75 7.50E-01 1/1 
45 RD 047092 4E-09 <1 <1 Metal Lead - 187 - 187 1.87E+02 1/1 
45 RD 048072 1E-05 3E+00 3E+00 Metal Iron NC 12200 - 61100 6.11E+04 2/2 

PAH Benzo(a)pyrene C 0.46 - 0.46 4.60E-01 1/2 
45 RD 048080 ?E-06 7E+01 7E+01 Metal Antimony NC 29- 29 2.90E+01 1/1 

Copper NC 10400 - 10400 1.04E+04 1/1 
Lead . - 1900 - 1900 1.90E+03 1/1 
Zinc NC 784- 784 7.84E+02 1/1 

Pest/PCB Aroclor-1260 C/NC 1.4 - 1.4 1.40E+00 1/1 
45 RD 049079 2E-05 9E+00 4E+00 Metal Cadmium NC 4-4 4.00E+00 1/1 

Copper NC 619-619 6.19E+02 1/1 
Lead - 1070 - 1070 1.07E+03 1/1 

Pest/PCB Aroclor-1260 C/NC 3.3 -3.3 3.30E+00 1/1 
45 RD 050077 5E-06 3E+00 2E+00 Metal Vanadium NC 121 - 121 1.21E+02 1/1 

Pest/PCB Aroclor-1260 C/NC 1.1 -1.1 1.10E+00 1/1 
45 RD 050083 - 2E+O0 2E+00 Metal Mercury NC 2.3 - 2.3 2.30E+00 1/1 
45 RD 050086 5E-06 <1 <1 svoc Pentachloropheno C 10 - 10 1.00E+01 1/1 
45 RD 052085 4E-08 2E+00 2E+0O Metal Manganese NC 1590 - 1590 1.59E+03 1/1 
45 RD 053081 2E-08 3E+00 3E+0O Metal Cadmium NC 11.3 - 11.3 1.13E+01 1/1 
45 RD 053085 4E-06 <1 <1 Metal Lead - 12.5 - 169 1.69E+02 2/2 

svoc Bis(2-ethylhexyJ2phthalate C 3.6 - 3.6 3.60E+00 1/2 
-·-·---·"····-

45 RD 054074 2E-06 2E+00 <1 Metal Lead - 597 - 597 5.97E+02 1/1 
Pest/PCB Aroclor-1260 C 0.32 - 0.32 3.20E-01 1/1 
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Chemical-
Specific 

Cancer Risk 
3.51E-06 
2.12E-05 
7.39E-06 
2.22E-06 
2.42E-06 
1.30E-06 
3.89E-06 
4.68E-04 

-
3.74E-04 

-
-

5.90E-06 
1.60E-06 
1.66E-06 
1.18E-06 

-
-
-
-
-
-

1.07E-06 
-
-
-
-
-

6.63E-06 
-
-
-

3.55E-06 

-
-

1.23E-05 

-
-
-
-

6.63E-06 
6.78E-09 

-
-

1.56E-05 
-

5.21E-06 

-
3.85E-06 

-
1.92E-08 

-
3.15E-06 

-
1.52E-06 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home-
(Releases grown Chemical- (Releases grown 

Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 
Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 

69.5 28.5 0.0 2.0 - - - - -
70.1 28.8 0.0 1.1 - - -- -- --
63.6 26.1 0.0 10.3 -- -- -- -- --
63.6 26.1 0.0 10.3 - - - - -
66.2 27.2 0.0 6.7 - - - - -
65.3 26.8 0.0 8.0 -- - - -- --
66.1 29.2 0.0 4.7 <1 - - - -
56.6 5.4 0.0 38.0 1.14E+00 66.8 5.6 0.1 27.5 

- - - - 1.11E+00 97.3 0.0 0.0 2.7 
--··-· ·····-··- .... - ········-·-·· 

56.6 5.4 0.0 38.0 <1 -- - - -
- - - - 2.89E+00 44.9 0.0 2.9 52.2 

- - - -- 3.12E+00 44.9 0.0 2.9 52.2 
70.1 28.8 0.0 1.1 - -- -- -- --
63.6 26.1 0.0 10.3 - - - - -
63.6 26.1 0.0 10.3 - - - - -
65.3 26.8 0.0 8.0 - - - - --
- - - - 1.07E+00 5.5 0.0 0.0 94.5 
- - - - 2.97E+00 44.9 0.0 2.9 52.2 

- - - - 1.41E+00 97.3 0.0 0.0 2.7 

- - - - 3.37E+00 5.5 0.0 0.0 94.5 
- - - - 1.10E+01 6.8 0.0 0.0 93.2 

- - - - 1.52E+00 1.6 0.0 0.0 98.4 
70.1 28.8 0.0 1.1 -- - - - --
- - - - 2.18E+00 32.7 0.0 0.0 67.3 
- - - - 3.29E+01 5.5 0.0 0.0 94.5 
- - - - - - - - -
- - - - 2.33E+00 6.8 0.0 0.0 93.2 
- - - - 5.95E+00 1.6 0.0 0.0 98.4 

66.1 29.2 0.0 4.7 1.29E+00 69.6 27.3 0.0 3.1 
-- - - -- 1.18E+00 5.5 0.0 0.0 94.5 
- - - - - - - - --
- - - - 1.07E+00 1.6 0.0 0.0 98.4 

66.1 29.2 0.0 4.7 <1 - - - -
- - - - - - - - -
- - - - 2.78E+00 93.6 0.0 0.0 6.4 

70.1 28.8 0.0 1.1 - -- -- - -
- -- - -- 2.84E+00 32.7 0.0 0.0 67.3 

- - - - 6.53E+01 5.5 0.0 0.0 94.5 

- - - - - - - - -
-- - - - 2.10E+00 1.6 0.0 0.0 98.4 

66.1 29.2 0.0 4.7 1.29E+00 69.6 27.3 0.0 3.1 

- - - - 1.16E+00 8.8 0.0 0.0 91.1 
- - - - 3.89E+00 5.5 0.0 0.0 94.5 -----·-·-·-- - - - - - -- - -

66.1 29.2 0.0 4.7 3.03E+00 69.6 27.3 0.0 3.1 

- - - - 1.87E+00 82.9 0.0 0.0 17.1 
66.1 29.2 0.0 4.7 1.01E+00 69.6 27.3 0.0 3.1 
- - - - 1.45E+00 6.8 0.0 0.0 93.2 

48.8 38.5 0.0 12.6 <1 - - - -
-- - - -- 1.89E+00 44.9 0.0 2.9 52.2 
- - - - 3.27E+00 8.8 0.0 0.0 91.1 

- - - - - - - - -
2.5 0.8 0.0 96.7 <1 -- - - -
- - - - -- - - - -

66.1 29.2 0.0 4.7 <1 - - - -

BAI.5 l 06.0005 .0007 



TABLE 5-11: INCREMENTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• • - ~ # 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection 
Block Reuse Number Risk HI HI Chemicals of Concern (CCC} coc Concentrations EPC Freauencv 

45 RD 054077 - 2E+00 <1 Metal !Thallium NC 6.8 - 6.8 6.80E+00 1/1 
45 RD 054081 8E-08 2E+00 2E+00 Metal I Manganese NC 1890 -1890 1.89E+03 1/1 

EMl-1 Ml BA34 4E-06 <1 <1 PAH Benzo(a)pyrene C 0.052 - 0.46 4.60E-01 3/10 
EMl-1 Ml BB32 6E-06 <1 <1 PAH Benzo(a)pyrene C 0.043 - 0.6 6.00E-01 2/6 

Pest/PCB Aroclor-1260 C 0.019-1.5 1.50E+00 3/6 
EMl-1 Ml BB33 1E-05 <1 <1 PAH Benzo(a)pyrene C 0.13-0.38 3.80E-01 2/11 

Pest/PCB Aroclor-1254 C 6.9 - 6.9 6.90E+00 1/11 
EMl-1 Ml BB34 3E-05 <1 <1 Metal Arsenic C 3.4 - 14.5 8.89E+00 6/14 

PAH Benzo(a)pyrene C 0.014 - 0.31 3.10E-01 8/16 
Pest/PCB Aroclor-1260 C 0.02-1.6 1.60E+00 3/9 

EMl-1 Ml BC33 2E-06 <1 <1 PAH Benzo(a)pyrene C 0.068 - 0.29 2.90E-01 2/14 
EMl-1 Ml BD32 3E-05 <1 <1 Metal Arsenic··- C 3.5 - 12 1.20E+01 3/5 
EMl-1 Ml BD33 6E-05 <1 <1 Metal Arsenic C 3.5 - 62 2.54E+01 12/12 

Lead 5.5 - 1420 1.42E+03 11/13 
EMl-1 Ml BD34 2E-05 <1 <1 Metal Arsenic C 0.84 - 14.5 8.32E+00 7/9 

Pest/PCB Aroclor-1254 C 0.46 - 3.3 3.30E+00 2/6 
EMl-1 Ml BE31 3E-05 <1 <1 Metal Arsenic C 7.9 - 12 1.20E+01 2/2 
EMl-1 Ml BE32 7E-06 <1 <1 PAH Benzo(a)pyrene C 0.096 - 0.85 8.50E-01 2/6 
EMl-1 Ml BE34 5E-05 3E+00 3E+00 · Metal Arsenic·--· C 2.5 - 11.8 6.93E+00 7/11 

Pest/PCB Aroclor-1254 C/NC 30-38 3.80E+01 2/11 
EMl-1 Ml BF31 1E-04 <1 <1 Metal Arsenic C 4.4 - 45 4.50E+01 3/3 

Lead 35.6-4300 4.30E+03 3/3 
EMl-1 Ml BG32 6E-06 <1 <1 PAH Benzo(a)pyrene C 0.27 - 0.7 7.00E-01 2/4 
EMl-1 Ml BG33 8E-06 <1 <1 PAH Benzo(a2p_yrene C 0.45- 0.99 9.90E-01 3/20 
EMl-1 Ml BG34 4E-06 <1 <1 PAH Benzo(a)pyrene C 0.066- 0.4 4.00E-01 2/4 
EMl-1 Ml Bl34 2E-04 <1 <1 Metal Arsenic C 3.6 - 99.5 9.95E+01 2/5 

Lead 8.7-1340 1.34E+03 3/5 
PAH Benzo(a)pyrene C 0.21 - 0.21 2.10E-01 1/4 

EMl-1 Ml BJ33 3E-05 <1 <1 Metal Arsenic C 12.1-12.1 1.21E+01 1/1 
EOS-1 OS AL35 3E-05 <1 <1 Metal Arsenic C 6.9 - 12 1.20E+01 2/2 

PAH Benzo(a)p_yrene C 0.1.7 - 0.17 1.70E-01 1/2 
EOS-1 OS AL36 1E-04 3E+00 <1 Metal Arsenic C 2.9 - 31 3.10E+01 2/5 

Lead 28 -470 4.13E+02 5/5 
PAH Benzo(a)anthracene C 2.7 - 2.7 2.70E+00 1/5 

Benzo(a)pyrene C 0.25- 2.5 2.50E+00 2/5 
Benzo(b)fluoranthene C 0.085- 3.5 3.50E+00 2/5 
Benzo(k)fluoranthene C 1.7-1.7 1.70E+00 1/5 
lndeno(1,2,3-cd)pyrene C 0.17-1.4 1.40E+00 2/5 

Pest/PCB Aroclor-1260 C/NC 0.13 - 5.5 5.50E+00 4/5 
EOS-1 OS AM36 1E-04 1E+01 1E+01 Metal Arsenic C 8.4 - 18 1.80E+01 3/6 

Lead 38 - 700 5.72E+02 5/6 
PAH Benzo(a)pyrene C 0.045 - 0.15 1.50E-01 2/6 

Pest/PCB Aroclor-1260 C/NC 0.15-40 4.00E+01 3/6 
EOS-1 OS AM37 1E-04 5E+00 3E+00 Metal Arsenic C 6.2 - 12 1.20E+01 3/4 

Lead 270- 871 8.65E+02 4/4 
PAH Benzo(a)anthracene C 0.52- 20 2.00E+01 3/4 

Benzo(a)pyrene C 0.1 - 3.5 3.50E+00 3/4 
Benzo(b)fluoranthene C 0.15 - 6.5 6.50E+00 3/4 
Chrysene C 0.58- 20 2.00E+01 3/4 
Dibenz(a,h)anthracene C 0.61 - 0.61 6.10E-01 1/4 
lndeno(1,2,3-cd)pyrene C 0.38- 2.3 2.30E+00 2/4 

Pest/PCB Aroclor-1260 C/NC 0.074-12 1.20E+01 4/4 
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Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway • to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home-

Chemical- (Releases grown Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 

- - - - - 1.35E+00 97.3 0.0 0.0 2.7 
- - - - - 2.24E+00 44.9 0.0 2.9 52.2 

2.62E-06 36.8 63.2 0.0 
3.42E-06 36.8 63.2 0.0 
1.49E-06 35.1 64.9 0.0 <1 
2.16E-06 36.8 63.2 0.0 
6.87E-06 35.1 64.9 0.0 <1 
2.05E-05 71.6 28.4 0.0 <1 
1.77E-06 36.8 63.2 0.0 
1.59E-06 35.1 64.9 0.0 <1 
1.65E-06 36.8 63.2 0.0 
2.77E-05 71.6 28.4 0.0 <1 
5.87E-05 71.6 28.4 0.0 <1 

1.92E-05 71.6 28.4 0.0 <1 
3.28E-06 35.1 64.9 0.0 <1 
2.77E-05 71.6 28.4 0.0 <1 
4.84E-06 36.8 63.2 0.0 
1.60E-05 71.6 28.4 0.0 <1 
3.78E-05 35.1 64.9 0.0 2.65E+0O 35.1 64.9 0.0 
1.04E-04 71.6 28.4 0.0 <1 

• 3.99E-06 36.8 63.2 0.0 
5.64E-06 36.8 63.2 0.0 
2.28E-06 36.8 63.2 0.0 
2.29E-04 71.6 28.4 0.0 <1 

1.20E-06 36.8 63.2 0.0 
2.79E-05 71.6 28.4 0.0 <1 
3.23E-05 62.8 37.2 0.0 <1 
1.30E-06 28.0 71.9 0.0 
8.34E-05 62.8 37.2 0.0 <1 

2.07E-06 28.0 71.9 0.0 
1.91E-05 28.0 71.9 0.0 
2.68E-06 28.0 71.9 0.0 
1.30E-06 28.0 71.9 0.0 
1.07E-06 28.0 71.9 0.0 
7.40E-06 26.6 73.4 0.0 1.39E+00 29.0 71.0 0.0 
4.85E-05 62.8 37.2 0.0 <1 

1.15E-06 28.0 71.9 0.0 
5.39E-05 26.6 73.4 0.0 1.01E+01 29.0 71.0 0.0 
3.23E-05 62.8 37.2 0.0 <1 

1.53E-05 28.0 71.9 0.0 
2.68E-05 28.0 71.9 0.0 
4.98E-06 28.0 71.9 0.0 
1.53E-06 28.0 71.9 0.0 
2.84E-06 28.0 71.9 0.0 
1.76E-06 28.0 71.9 0.0 
1.62E-05 26.6 73.4 0.0 3.02E+0O 29.0 71.0 0.0 

• 
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TABLE 5-11: INCREMENTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Total Inhalation Home- Inhalation Home-

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 
Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) 

EOS-1 OS AM38 6E-05 2E+OO <1 Metal Arsenic C 5.2 -19.2 1.92E+01 2/3 5.17E-05 62.8 37.2 0.0 <1 
Lead 19.2 - 1180 1.18E+03 3/3 

PAH Benzo(a)pyrene C 0.33 - 0.33 3.30E-01 1/3 2.53E-06 28.0 71.9 0.0 
Pest/PCB Aroclor-1260 C 0.5-1.3 1.30E+OO 2/3 1.75E-06 26.6 73.4 0.0 <1 

EOS-1 OS AN37 2E-05 2E+OO 2E+OO · Metal Lead 509 - 4810 4.81E+03 3/3 
PAH Benzo(a)pyrene C 0.17 - 0.86 8.60E-01 3/4 6.58E-06 28.0 71.9 0.0 

Benzo(b)fluoranthene C 0.41-1.5 1.50E+OO 3/4 1.15E-06 28.0 71.9 0.0 
Pest/PCB Aroclor-1260 C/NC 0.7 - 6.4 5.61E+OO 4/4 7.56E-06 26.6 73.4 0.0 1.41 E+OO 29.0 71.0 0.0 

EOS-1 OS AN38 1E-04 4E+OO 3E+OO Metal Arsenic C 2 - 29.5 2.08E+01 11/11 5.61E-05 62.8 37.2 0.0 
Lead 740 - 4130 2.71E+03 11/11· 

PAH Benzo(a)anthracene C 0.079-11 6.74E+OO 7/11 5.16E-06 28.0 71.9 0.0 
Benzo(a)pyrene C 0.064- 6.5 4.15E+OO 8/11 3.18E-05 28.0 71.9 0.0 
Benzo(b )fluoranthene C 0.13-21 8.36E+OO 9/11 6.40E-06 28.0 71.9 0.0 
Benzo(k)fluoranthene C 0.045 - 20 1.47E+01 8/11 1.12E-05 28.0 71.9 0.0 
Chrysene C 0.081-19 1.33E+01 8/11 1.02E-06 -~28.0 71.9 0.0 

--~~----

Dibenz(a,h)anthracene C 0.049 -1.7 1.70E+OO 6/11 7.92E-06 28.0 71.9 0.0 
lndeno(1,2,3-cd)l'.'Y"..~r:1e C 0.045 • 3.3 3.13E+OO 8/11 2.40E-06 28.0 71.9 a.a 

Pest/PCB Aroclor-1260 C/NC 0.44-4.8 4.07E+OO . 5/5 5.47E-06 26.6 73.4 0.0 1.02E+OO 29.0 71.0 0.0 
PCB-105 C 0.015-0.12 1.20E-01 2/6 1.21E-06 26.6 73.4 0.0 
PCB-118 C 0.012 - 0.22 2.20E-01 5/6 2.22E-06 26.6 73.4 a.a 
PCB-187 C 0.024 - 1 1.00E+OO 6/6 1.35E-06 26.6 73.4 0.0 <1 
PCB-206 C 0.004 -1.2 1.20E+OO 5/6 1.62E-06 26.6 73.4 0.0 <1 

• EOS-1 OS AN39 3E-06 <1 <1 Metal Lead 275 - 875 8.75E+02 2/2 
Pest/PCB Aroclor-1260 C 1.5 - 1.8 1.80E+OO 2/2 2.42E-06 26.6 73.4 0.0 <1 

EOS-1 OS A037 7E-10 <1 <1 Metal Lead 618-618 6.18E+02 1/1 
EOS-1 OS A039 2E-06 <1 <1 Metal Lead 12.6 - 232 2.32E+02 2/2 

Pest/PCB Aroclor-1260 C 0.055 - 1.3 1.30E+OO 2/2 1.75E-06 26.6 73.4 0.0 <1 
EOS-1 OS AQ40 7E-06 <1 <1 Metal Lead 92-200 2.00E+02 2/2 

PAH Benzo(a)pyrene C 0.33 - 0.33 3.30E-01 1/1 2.53E-06 28.0 71.9 0.0 
Dibenz(a,h)anthracene C 0.22 - 0.22 2.20E-01 1/1 1.02E-06 28.0 71.9 a.a 

Pest/PCB Aroclor-1260 C 0.25-1.7 1.70E+OO 2/2 2.29E-06 26.6 73.4 0.0 <1 
EOS-1 OS AR39 2E-06 <1 <1 Metal Lead 17 - 260 2.60E+02 5/8 

PAH Benzo(a)pyrene C 0.035 - 0.21 2.10E-01 3/12 1.61E-06 28.0 71.9 0.0 
EOS-1 OS AR40 2E-04 1E+01 1E+01 Metal Arsenic C 2 - 85.3 3.20E+01 10/11 8.61E-05 62.8 37.2 0.0 <1 

Lead 7-968 9.68E+02 10/11 
PAH Benzo(a)pyrene C 0.1 - 3.1 3.10E+OO 3/10 2.37E-05 28.0 71.9 0.0 

Benzo(b)fluoranthene C 0.042- 7.7 4.86E+OO 5/10 3.72E-06 28.0 71.9 0.0 
Benzo(k)fluoranthene C 0.034-2 2.00E+OO 3/10 1.53E-06 28.0 71.9 a.a 
Dibenz(a,h)anthracene C 0.069- 0.57 5.70E-01 2/10 2.65E-06 28.0 71.9 0.0 
lndeno(1,2,3-cd)pyrene C 0.048 - 2.5 2.50E+OO 3/10 1.91E-06 28.0 71.9 0.0 

Pest/PCB Aroclor-1260 C/NC 0.038 - 45 4.50E+01 8/11 6.06E-05 26.6 73.4 0.0 1.13E+01 29.0 71.0 0.0 
EOS-1 OS AS38 2E-04 <1 <1 Metal Arsenic C 11 - 56.1 5.18E+01 4/4 1.39E-04 62.8 37.2 0.0 <1 

Lead 1440 - 1440 1.44E+03 1/4 
PAH Benzo(a)anthracene C 0.1 -1.4 1.40E+OO 3/4 1.07E-06 28.0 71.9 0.0 

Benzo(a)pyrene C 0.13 - 2 2.00E+OO 4/4 1.53E-05 28.0 71.9 0.0 
Benzo(b)fluoranthene C 0.26 - 3.7 3.70E+OO 3/4 2.83E-06 28.0 71.9 0.0 
Dibenz(a,h)anthracene C 0.44 - 0.44 4.40E-01 1/4 2.05E-06 28.0 71.9 0.0 

EOS-1 OS AT38 6E-06 <1 <1 Metal Lead 26-230 1.93E+02 5/6 
PAH Benzo(a)pyrene C 0.084- 0.52 4.66E-01 4/6 3.57E-06 28.0 71.9 

EOS-1 OS AT39 3E-05 <1 <1 Metal Arsenic C 12 - 12 1.20E+01 1/1 3.23E-05 62.8 37.2 <1 
EOS-1 OS AU37 9E-03 2E+03 2E+03 PAH Benzo(b)fluoranthene C 0.2 - 1.4 1.40E+OO 2/4 1.07E-06 28.0 71.9 

----Pest/PCB Aroclor-1260 CiNC 0.16- 6600 6.60E+03 3/4 8.89E-03 26.6 73.4 1.66E+03 29.0 71.0 a.a 

• 
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TABLE 5-11: INCREMENTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway • to Total RME Cancer Risk to Total RME HI 

Total Inhalation Home- Inhalation Home-
RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 
Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 
EOS-1 OS AV37 5E-03 9E+02 9E+02 Metal Arsenic C 3.3 - 24 1.38E+01 9/9 3.72E-05 62.8 37.2 0.0 <1 

Lead 23-487 2.82E+02 8/9 
PAH 8enzo(a)pyrene C 0.038- 0.52 5.20E-01 5/9 3.98E-06 28.0 71.9 0.0 

PesUPC8 Aroclor-1260 C/NC 0.24 - 3700 3.70E+03 7/9 4.98E-03 26.6 73.4 0.0 9.33E+02 29.0 71.0 0.0 
EOS-1 OS AW37 2E-06 <1 <1 PAH 8enzo(a)pyrene C 0.18-0.18 1.80E-01 1/1 1.38E-06 28.0 71.9 0.0 

EOS-2 OS AX36 2E-04 2E+00 <1 Metal Arsenic C 3 - 95.5 8.17E+01 4/8 2.20E-04 62.8 37.2 0.0 <1 
Lead 5.5 - 660 6.60E+02 5/8 

PAH 8enzo(a)pyrene C 0.27 - 0.27 2.70E-01 1/8 2.07E-06 28.0 71.9 0.0 
PesUPC8 Aroclor-1-254 C 0.89 - 0.89 8.90E-01 1/8 1.20E-06 26.6 73.4 a.a <1 

Aroclor-1260 C 0.016 - 0.81 8.10E-01 2/8 1.09E-06 26.6 73.4 a.a <1 
EOS-2 OS AX37 2E-05 <1 <1 PAH 8enzo(a)anthracene C 1.7-1.7 1.70E+00 1/1 1.30E-06 28.0 71.9 0.0 

Benzo(a)pyrene C 2.1-2.1 2.10E+00 1/1 1.61E-05 28.0 71.9 0.0 
8enzo(b)fluoranthene C 3-3 3.00E+00 1/1 2.30E-06 28.0 71.9 a.a 
8enzo(k)fluoranthene C 1.4 - 1.4 1.40E+00 1/1 1.07E-06 28.0 71.9 a.a 

EOS-2 OS AY36 1E-04 <1 <1 Metal Arsenic C 2.2 - 50 5.00E+01 6/6 1.35E-04 62.8 37.2 a.a <1 
PAH 8enzo(a)pyrene C 0.67- 0.67 6.70E-01 1/4 5.13E-06 28.0 71.9 0.0 

PesUPCB Aroclor-1260 C 0.027 - 1.7 1.70E+00 4/6 2.29E-06 26.6 73.4 0.0 <1 
EOS-2 OS AY37 7E-05 4E+00 3E+00 Metal Arsenic C 3.1 -19.7 1.97E+01 3/3 5.30E-05 62.8 37.2 0.0 <1 

PAH 8enzo(a)pyrene C 0.39- 0.39 3.90E-01 1/4 2.99E-06 28.0 71.9 0.0 
PesUPCB Aroclor-1260 C/NC 0.19-12 1.20E+01 2/4 1.62E-05 26.6 73.4 0.0 3.02E+00 29.0 71.0 0.0 

EOS-2 OS AZ36 3E-04 3E+O0 <1 Metal Arsenic C 0.72-63 6.30E+01 10/10 1.70E-04 62.8 37.2 0.0 <1 
Lead 1.5 - 453 4.53E+02 10/10 • PAH 8enzo(a)anthracene C 0.087 -14 1.40E+01 4/5 1.07E-05 28.0 71.9 a.a 
8enzo(a)pyrene C 0.053-11 1.10E+01 3/5 8.42E-05 28.0 71.9 a.a 
8enzo(b)fluoranthene C 0.19- 30 3.00E+01 4/5 2.30E-05 28.0 71.9 a.a 
8enzo(k)fluoranthene C 0.11 - 6.9 6.90E+00 3/5 5.28E-06 28.0 71.9 a.a 
Ch sene C 0.26- 19 1.90E+01 4/5 1.45E-06 28.0 71.9 a.a 
Dibenz(a,h)anthracene C 2.1 - 2.1 2.10E+00 1/5 9.78E-06 28.0 71.9 0.0 
lndeno(1,2,3-cd)pyrene C 0.04- 9.8 9.80E+00 3/5 7.50E-06 28.0 71.9 a.a 

PesUPC8 Aroclor-1260 C 0.016 - 3.9 3.90E+00 5/10 5.25E-06 26.6 73.4 0.0 <1 
EOS-2 OS AZ37 7E-05 <1 <1 Metal Arsenic C 16.1 - 18.2 1.82E+01 2/2 4.90E-05 62.8 37.2 0.0 <1 

Lead 118-163 1.63E+02 2/2 
PAH 8enzo(a)anthracene C 0.15 - 1.6 1.60E+00 2/3 1.22E-06 28.0 71.9 0.0 

-~_enzo(a~,eyrene C 0.21 - 1.5 1.50E+00 2/3 1.15E-05 28.0 71.9 0.0 
8enzo(b )fluoranthene C 0.3 -2 2.00E+00 2/3 1.53E-06 28.0 71.9 0.0 

PesUPC8 Aroclor-1260 C 0.59 -1.4 1.40E+00 2/3 1.88E-06 26.6 73.4 0.0 <1 
EOS-2 OS 8A36 1E-03 5E+00 3E+00 Metal Arsenic C/NC 2.7 - 641 4.30E+02 12/12 1.16E-03 62.8 37.2 a.a 3.20E+00 65.5 34.4 0.1 

Lead 7.6 - 1080 1.08E+03 12/12 
PAH 8enzo(a)anthracene C 0.84-4 4.00E+00 2n 3.06E-06 28.0 71.9 0.0 

8enzo(a)pyrene C 0.9-3.1 3.10E+00 2n 2.37E-05 28.0 71.9 a.a 
8enzo(b)fluoranthene C 0.098- 2.9 2.90E+00 4n 2.22E-06 28.0 71.9 a.a 
8enzo(k)fluoranthene C 0.83 - 3.1 3.10E+00 2n 2.37E-06 28.0 71.9 0.0 

PesUPC8 Aroclor-1260 C 0.014 - 1.5 1.50E+00 6/12 2.02E-06 26.6 73.4 0.0 <1 
EOS-2 OS 8A37 4E-06 <1 <1 PAH 8enzo(a)pyrene C 0.36- 0.36 3.60E-01 1/1 2.76E-06 28.0 71.9 0.0 
EOS-2 OS 8836 3E-05 <1 <1 Metal 

Arsenic _______ 
C 3.8 - 11.2 1.05E+01 5/5 2.84E-05 62.8 37.2 0.0 <1 

PAH 8enzo(a)pyrene C 0.061 - 0.39 3.90E-01 2/4 2.99E-06 28.0 71.9 0.0 

EOS-3 OS 8C36 6E-06 <1 <1 PAH 8enzo(a)pyrene C 0.073-0.46 4.60E-01 2/2 3.52E-06 28.0 71.9 0.0 
EOS-3 OS 8E35 2E-05 <1 <1 Metal Lead 3.8 - 6130 6.13E+03 10/10 

PAH 8enzo(a)anthracene C 0.39-1.7 1.70E+00 2n 1.30E-06 28.0 71.9 0.0 
8enzo(a)pyrene C 0.52 - 1.4 1.40E+00 2n 1.07E-05 28.0 71.9 a.a 
8enzo(b)fluoranthene C 0.79- 4.4 4.40E+00 2n 3.37E-06 28.0 71.9 a.a 
Dibenz(a,h)anthracene C 0.4 - 0.4 4.00E-01 1/6 1.86E-06 28.0 71.9 a.a 

PesUPC8 Aroclor-1260 C 0.094-1.1 1.10E+00 3/10 1.48E-06 26.6 73.4 a.a <1 • 
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TABLES-11: INCREMENTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SURFACE SOIL (0 TO 2 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME 

Redevelopment Planned Grid Cancer RME Segregated 
Block Reuse Number Risk HI 
EOS-3 OS BE36 4E-06 <1 

EOS-3 OS BF35 2E-06 <1 

EOS-3 OS BF36 1E-04 <1 

EOS-3 OS BG35 6E-06 <1 
EOS-3 OS BG36 5E-05 <1 

EOS-3 OS BH36 1E-05 <1 
EOS-3 OS B135 4E-08 <1 
EOS-3 OS B136 2E-04 <1 

EOS-5 OS ZZ01 2E-05 <1 

Notes: All concentrations shown in milligrams per kilogram (mg/kg). 

<1 Less than 1 

% 

bgs 

C 

COG 

EPC 

HI 

HPCDD 
HHRA 

IND 

Ml 

NC 

OS 

PAH 

PECDD 

PECDF 
Pest/PCB 

RD 

RME 

svoc 
voe 

Not applicable or chemical is not a COG for this endpoint 

Percent 

Below ground surface 

Cancer effect 

Chemical of concern 

Exposure point concentration 

Hazard index 

Heptachlorodibenzo-p-dioxin 
Human health risk assessment 

Industrial (industrial exposure scenario) 

Maritime industrial (industrial exposure scenario) 

Noncancer effect 

Open space (recreational exposure scenario) 

Polynuclear aromatic hydrocarbon 

Pentachlorodibenzo-p-dioxin 

Pentachlorodibenzofuran 
Pesticide/polychlorinated biphenyl 

Research and development (residential exposure scenario) 

Reasonable maximum exposure 

Semivolatile organic compound 

Volatile organic compound 

Revised Parcel E RI Report 

HI 
<1 

<1 

<1 

<1 
<1 

<1 
<1 
<1 

<1 

Chemicals of Concern coc 
Metal Lead 
PAH Benzo(a)pyrene 
Metal Lead 
PAH Benzo(a)pyrene 
PAH Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

PAH Benzo(a)pyrene 
Metal Arsenic --

Lead 
PAH Benzo(a)pyrene · · 

Pest/PCB Dieldrin 
Dioxin 1,2,3,4,6,7,8-HPCDD 

1,2,3,7,8-PECDD 
2,3,4,7,8-PECDF 

PAH Benzo(a)pyrene 
Metal Lead 
Metal Arsenic 

Lead 
PAH Benzo(a)pyrene 

Benzo(b)fluoranthene 

Metal Arsenic 
Lead 

PAH Benzo a) rene 

Basis Range of 
for Detected RME Detection 

coc Concentrations EPC Fre uenc 
49.9 - 200 2.00E+02 4/4 

C 0.17-0.31 3.10E-01 3/4 
4.9 - 310 3.10E+02 6/7 

C 0.047 - 0.21 2.10E-01 2/7 
C 0.36 -18 1.80E+01 3/4 
C 0.25 - 15 1.29E+01 4/4 
C 0.33 - 12 1.10E+01 4/4 
C 14- 14 1.40E+01 1/4 
C 0.66 - 19 1.90E+01 4/4 
C 0.53 - 0.78 7.80E-01 2/4 
C 0.33 - 5.8 5.80E+00 3/4 
C 0.58- 0.58 5.80E-01 1/1 
C 6.1 - 19.3 1.28E+01 5/7 

25.9- 460 4.60E+02 517 
C 0.1 - 0.2 2.00E-01 5/7 
C 0.14-0.14 1.40E-01 1/7 
C 0.00353 - 0.00353 3.53E-03 1/1 
C )000606 - 0.0000€ 6.06E-05 1/1 
C 1.000235 - 0.00023 2.35E-04 1/1 
C 0.074 - 0.82 8.20E-01 3/5 

155 - 155 1.55E+02 1/2 
C 5.1 - 73 7.30E+01 5/8 

36.8 - 370 2.01E+02 6/8 
C 0.038 - 0.69 6.90E-01 4/7 
C 0.087 - 1.4 1.40E+00 5/8 

C 2 - 12.8 7.08E+00 11/13 
6.1 - 1280 1.28E+03 13/13 

C 0.18-0.18 1.80E-01 1/13 
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Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-

Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) 

2.37E-06 28.0 71.9 0.0 

1.61E-06 28.0 71.9 0.0 
1.38E-05 28.0 71.9 0.0 
9.89E-05 28.0 71.9 0.0 
8.42E-06 28.0 71.9 0.0 
1.07E-05 28.0 71.9 0.0 
1.45E-06 28.0 71.9 0.0 
3.63E-06 28.0 71.9 0.0 
4.44E-06 28.0 71.9 0.0 
4.44E-06 28.0 71.9 0.0 
3.43E-05 62.8 37.2 0.0 

1.53E-06 28.0 71.9 0.0 
1.19E-06 33.6 66.4 0.0 
1.51E-06 62.8 37.2 0.0 
2.59E-06 62.8 37.2 0.0 
5.02E-06 62.8 37.2 0.0 
6.28E-06 28.0 71.9 0.0 

1.96E-04 62.8 37.2 0.0 

5.28E-06 28.0 71.9 0.0 
1.07E-06 28.0 71.9 0.0 

1.91E-05 62.8 37.2 0.0 

1.38E-06 28.0 71.9 0.0 

Percent Contribution by Exposure Pathway 
to Total RME HI 

Chemical-
Specific Incidental Dermal 

HI Ingestion Contact 

<1 

<1 

<1 

<1 

Inhalation 
(Releases 

to Ambient 
Air) 

Home
grown 

Produce 
Ingestion 
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TABLE 5-12: INCREMENTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET SGS) BY PLANNED REUSE 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME 
Block Reuse Number Risk HI HI Chemicals of Concern (COC) coc Concentrations EPC 
31A MU 058073 3E-06 <1 <1 svoc Bis(2-ethylhexyl)phthalate C 2.9 - 2.9 2.90E+00 
31A MU 060074 -- 1E+01 6E+00 Metal Iron NC 43200 - 60500 6.05E+04 

Manganese NC 2970 - 5050 5.05E+03 
Vanadium NC 132 - 209 2.09E+02 

318/36 IND AR28 2E-05 <1 <1 Metal Arsenic C 0.44 - 32.3 9.89E+00 
318/36 IND AS28 2E-06 <1 <1 No COCs Identified 
318/36 IND AS29 3E-05 <1 <1 Metal Arsenic C 0.77 - 15.7 9.29E+0O 

PAH Benzo( a )pyrene C 1.2 - 1.2 1.20E+0O 
318/36 IND AT29 1E-04 <1 <1 Metal Arsenic C 0.83-130 4.94E+01 

PAH Benzo( a )pyrene C 0.24- 0.24 2.40E-01 
318/36 IND AU29 2E-04 <1 <1 Metal Arsenic C 4.4-105 1.05E+02 

Lead 8.2 - 980 9.80E+02 
PAH Benzo( a )pyrene C 0.065- 0.8 4.25E-01 

318/36 IND AU31 2E-06 <1 <1 No COCs Identified 
318/36 IND AV29 9E-05 <1 <1 Metal Arsenic C 2.4 - 50.9 4.01 E+01 

voe Naphthalene C 0.039- 6.6 6.60E+00 
318/36 IND AV30 5E-06 <1 <1 PAH Benzo( a )pyrene C 0.45 - 0.45 4.50E-01 

40 IND AW31 3E-05 <1 <1 Metal Arsenic C 1.9-12.3 1.17E+01 
40 IND BA33 4E-05 <1 <1 Metal Arsenic C 0. 7 - 21 1.39E+01 

Pest/PCB Aroclor-1254 C 3.4 - 3.4 3.40E+00 
Aroclor-1260 C 2.8 - 2.8 2.80E+00 

41 IND AX30 3E-06 <1 <1 PAH Benzo( a )pyrene C 0.33 - 0.33 3.30E-01 
41 IND BA29 1E-05 <1 <1 Metal Arsenic C 0.64 - 12.9 4.38E+00 
41 IND BA30 1E-05 <1 <1 Metal Arsenic C 0.77 - 11.6 3.47E+00 

PAH Benzo( a )pyrene C 0.023 - 0.23 2.30E-01 
41 IND 8830 1E-05 <1 <1 PAH Benzo( a )pyrene C 0.014 - 4.8 6.59E-01 

Benzo(k)fluoranthene C 0.021 - 2.3 2.30E+00 
Dibenz(a,h)anthracene C 1 - 1 1.00E+00 

43 IND AO30 3E-06 <1 <1 Pest/PCB Aroclor-1260 C 0.3 - 6.8 1.91E+00 
43 IND AP29 2E-04 <1 <1 Metal Arsenic C 0.59- 244 9.97E+01 

PAH Benzo(a)pyrene C 0.038 - 0.31 2.08E-01 
43 IND AP31 2E-06 <1 <1 PAH Benzo(a)pyrene C 0.2 - 0.2 2.00E-01 
43 IND AQ30 3E-05 <1 <1 Metal Arsenic C 0.31 - 12 6.87E+O0 

PAH Benzo( a )pyrene C 0.068 - 0.37 2.61 E-01 
Pest/PCB Aroclor-1260 C 0.04 - 16 9.56E+00 

43 IND AR31 2E-05 <1 <1 Metal Arsenic C 1.8 - 13 7.07E+00 
PAH Benzo( a )pyrene C 0.039 - 0.2 2.00E-01 

43 IND AR32 3E-05 <1 <1 Metal Arsenic C 0.39 - 12.6 1.13E+01 
PAH Benzo( a )pyrene C 0.21 - 0.21 2.10E-01 

43 IND AS30 2E-06 <1 <1 PAH Benzo( a )pyrene C 0.23 - 0.23 2.30E-01 
43 IND AS32 6E-05 <1 <1 Metal Arsenic C 0.81 - 27 2.30E+01 

PAH Benzo( a )pyrene C 0.031 - 0.38 3.49E-01 
43 IND AS33 1E-05 <1 <1 Metal Arsenic C 1.8 - 15 4.30E+00 
43 IND AT31 3E-06 <1 <1 PAH Benzo( a )pyrene C 0.52 - 0.52 5.20E-01 
43 IND AT32 3E-04 <1 <1 Metal Arsenic C 4.4-168 1.48E+02 

PAH Benzo(a)pyrene C 0.027 - 0.76 2.35E-01 
43 IND AT33 9E-06 <1 <1 PAH Benzo( a )pyrene C 0.084 - 2.4 1.27E+00 
43 IND AU32 2E-05 <1 <1 Metal Arsenic C 0.97 - 12 7.97E+00 

Pest/PCB Aroclor-1260 C 0.053 - 2.3 1.87E+00 
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Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home-

Chemical- (Releases grown Chemical- (Releases grown 

Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 

Frequency Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 
1/4 2.54E-06 2.5 0.8 0.0 96.7 <1 -- -- -- --
2/2 -- -- -- -- -- 2.75E+00 93.6 0.0 0.0 6.4 
2/2 -- -- -- -- -- 5.99E+00 44.9 0.0 2.9 52.2 
2/2 -- -- -- -- -- 3.22E+00 82.9 0.0 0.0 17.1 

9/14 2.28E-05 71.6 28.4 0.0 <1 

14/23 2.14E-05 71.6 28.4 0.0 <1 
1/21 6.83E-06 36.8 63.2 0.0 

11/14 1.14E-04 71.6 28.4 0.0 <1 
1/13 1.37E-06 36.8 63.2 0.0 

13/14 2.42E-04 71.6 28.4 0.0 <1 
11/14 
5/14 2.42E-06 36.8 63.2 0.0 

18/23 9.24E-05 71.6 28.4 0.0 <1 
2/28 1.42E-06 9.8 0.0 90.2 <1 
1/7 2.56E-06 36.8 63.2 0.0 

4/4 2.70E-05 71.6 28.4 0.0 <1 
16/18 3.21E-05 71.6 28.4 0.0 <1 
1/18 3.38E-06 35.1 64.9 0.0 <1 
1/18 2.79E-06 35.1 64.9 0.0 <1 

1/1 1.88E-06 36.8 63.2 0.0 
35/43 1.01 E-05 71.6 28.4 0.0 <1 
36/58 8.01E-06 71.6 28.4 0.0 <1 
3/39 1.31 E-06 36.8 63.2 0.0 
7/29 3.75E-06 36.8 63.2 0.0 
3/27 1.31E-06 36.8 63.2 0.0 
1/27 3.46E-06 36.8 63.2 0.0 

7/23 1.90E-06 35.1 64.9 0.0 <1 
12/19 2.30E-04 71.6 28.4 0.0 <1 
5/19 1.18E-06 36.8 63.2 0.0 
1/9 1.14E-06 36.8 63.2 0.0 
9/9 1.58E-05 71.6 28.4 0.0 <1 

9/26 1.49E-06 36.8 63.2 0.0 
12/19 9.52E-06 35.1 64.9 0.0 <1 
25/29 1.63E-05 71.6 28.4 0.0 <1 
3/32 1.14E-06 36.8 63.2 0.0 
43/49 2.61E-05 71.6 28.4 0.0 <1 
1/57 1.20E-06 36.8 63.2 0.0 
1/6 1.31E-06 36.8 63.2 0.0 

24/34 5.31E-05 71.6 28.4 0.0 <1 
5/45 1.99E-06 36.8 63.2 0.0 
12/22 9.91E-06 71.6 28.4 0.0 <1 
1/26 2.96E-06 36.8 63.2 0.0 
9/10 3.42E-04 71.6 28.4 0.0 <1 
4/26 1.34E-06 36.8 63.2 0.0 
5/9 7.25E-06 36.8 63.2 0.0 

12/13 1.84E-05 71.6 28.4 0.0 <1 
5/13 1.86E-06 35.1 64.9 0.0 <1 
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TABLE 5-12: INCREMENTAL RISK· RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway • to Total RME Cancer Risk to Total RME HI 

Total Inhalation Home- Inhalation Home-
RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 
Block Reuse Number Risk HI HI Chemicals of Concern COC coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 

43 IND AU33 3E-05 <1 <1 PAH Benzo(a)anthracene C 0.086- 6.5 6.50E+00 8/16 3.70E-06 36.8 63.2 0.0 
Benzo( a )pyrene C 0.061 - 3.5 3.50E+00 8/16 1.99E-05 36.8 63.2 0.0 
Benzo(k)fluoranthene C 0.0455 - 6.4 6.40E+00 9/16 3.64E-06 36.8 63.2 0.0 
Benzo(k)fluoranthene C 0.062 - 4.1 4.10E+00 8/16 2.33E-06 36.8 63.2 0.0 

43 IND AU34 3E-06 <1 <1 PAH Benzo( a )pyrene C 0.3 - 0.3 3.00E-01 1/10 1.71 E-06 36.8 63.2 0.0 
43 IND AV32 8E-05 <1 <1 Metal Arsenic C 3.3 - 14 7.41E+00 13/16 1.71E-05 71.6 28.4 0.0 <1 

PAH Benzo( a )anthracene C 0.19-4.7 4.70E+00 3/21 2.68E-06 36.8 63.2 0.0 
Benzo( a )pyrene C 0.19-2.1 2.10E+00 3/21 1.20E-05 36.8 63.2 0.0 
Benzo(k)fluoranthene C 2.3 - 2.3 2.30E+00 1/20 1.31 E-06 36.8 63.2 0.0 

voe Benzene C 0.00038 - 19 1.90E+01 7/16 4.89E-05 0.7 0.0 99.3 <1 
Naphthalene C 0.048-42 6.54E+00 5/25 1.40E-06 9.8 0.0 90.2 <1 

43 IND AV33 1E-05 <1 <1 PAH Benzo( a )pyrene C 0.044 - 6.4 6.36E-01 11/54 3.62E-06 36.8 63.2 0.0 
Dibenz(a,h)anthracene C 1.1 -1.1 1.10E+00 1/54 3.81E-06 36.8 63.2 0.0 

voe Benzene C 0.4 - 0.68 6.80E-01 2/37 1.75E-06 0.7 0.0 99.3 <1 
43 IND AV34 2E-05 <1 <1 Metal Arsenic C 1.1 - 11.2 6.89E+00 8/12 1.59E-05 71.6 28.4 0.0 <1 

PAH Benzo( a )pyrene C 0.19-0.36 3.60E-01 3/12 2.05E-06 36.8 63.2 0.0 
43 IND AW33 4E-05 <1 <1 Metal Arsenic C 4.8 - 20 1.59E+01 6/6 3.67E-05 71.6 28.4 0.0 <1 
43 IND AW34 2E-05 <1 <1 Metal Arsenic C 1.4 - 11.2 5.33E+00 12/22 1.23E-05 71.6 28.4 0.0 <1 

PAH Benzo( a )pyrene C 0.099 - 2.2 8.88E-01 7130 5.06E-06 36.8 63.2 0.0 

44 IND AL32 7E-06 <1 <1 PAH Benzo(a)pyrene C 0.036 - 0.43 4.30E-01 2/6 2.45E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1260 C 0.36 - 3.6 3.60E+00 2/6 3.58E-06 35.1 64.9 0.0 <1 • 44 IND AM32 4E-05 3E+00 3E+00 Metal Lead 1.7 - 6570 5.13E+03 14/14 

PAH Benzo( a )pyrene C 0.043- 0.53 3.26E-01 5/14 1.86E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1254 C/NC 0.57 - 33 2.69E+01 4/14 2.67E-05 35.1 64.9 0.0 1.87E+00 35.1 64.9 0.0 

Aroclor-1260 C 0.086- 10 9.48E+00 6/14 9.44E-06 35.1 64.9 0.0 <1 
voe Naphthalene C 0.038 - 5.3 5.30E+00 3/14 1.14E-06 9.8 0.0 90.2 <1 

44 IND AM33 3E-05 <1 <1 Metal Arsenic C 2.2 - 14.1 8.03E+00 10/10 1.85E-05 71.6 28.4 0.0 <1 
PAH Benzo( a )pyrene C 0.049- 0.64 6.40E-01 4/10 3.64E-06 36.8 63.2 0.0 

Benzo(k)fluoranthene C 0.079 - 1.8 1.80E+00 6/10 1.03E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1260 C 0.1 - 3.9 3.90E+00 7/10 3.88E-06 35.1 64.9 0.0 <1 

44 IND AM34 3E-05 <1 <1 Metal Arsenic C 0.64 - 13 6.99E+00 13/16 1.61 E-05 71.6 28.4 0.0 <1 
PAH Benzo( a )pyrene C 0.092 - 0.75 7.50E-01 2/16 4.27E-06 36.8 63.2 0.0 

Pest/PCB Aroclor-1254 C 1.6 - 1.6 1.60E+00 1/16 1.59E-06 35.1 64.9 0.0 <1 
Aroclor-1260 C 0.39 - 5.3 5.30E+00 3/16 5.28E-06 35.1 64.9 0.0 <1 

44 IND AM35 8E-05 7E+00 6E+00 Metal Arsenic C 3.5 - 32 1.73E+01 6/15 3.99E-05 71.6 28.4 0.0 <1 
PAH Benzo( a )anthracene C 0.052 - 2.3 2.30E+00 11/17 1.31 E-06 36.8 63.2 0.0 

Benzo(a)pyrene C 0.051 - 3.6 3.60E+00 11/17 2.05E-05 36.8 63.2 0.0 
Benzo(k)fluoranthene C 0.1 - 6.4 6.40E+00 11/17 3.64E-06 36.8 63.2 0.0 
Dibenz(a,h)anthracene C 0.071 - 0.81 8.10E-01 5/17 2.81E-06 36.8 63.2 0.0 
lndeno(1,2,3-cd)pyrene C 0.1 - 2.3 2.30E+00 9/17 1.31E-06 36.8 63.2 0.0 

Pest/PCB Aroclor-1248 C 7.1-7.1 7.10E+00 1/15 7.07E-06 35.1 64.9 0.0 <1 
voe 1,2,4-Trimethylbenzene NC 440 - 440 4.40E+02 1/1 2.58E+00 0.2 0.0 99.8 

1,3,5-Trimethylbenzene NC 200 - 200 2.00E+02 1/1 2.87E+00 0.1 0.0 99.9 
Naphthalene C 6.9 - 6.9 6.90E+00 1/18 1.48E-06 9.8 0.0 90.2 <1 

44 IND AN33 6E-06 <1 <1 PAH Benzo( a )pyrene C 0.06 - 1 5.30E-01 4/11 3.02E-06 36.8 63.2 0.0 
Pest/PCB Aroclor-1260 C 1.6 - 1.6 1.60E+00 1/11 1.59E-06 35.1 64.9 0.0 <1 

44 IND AP32 2E-05 <1 <1 Metal Arsenic C 3.9 - 11.2 1.06E+01 4/4 2.44E-05 71.6 28.4 0.0 <1 
44 IND AP37 6E-06 <1 <1 Pest/PCB Aroclor-1254 C 1.3 - 1.3 1.30E+00 1/12 1.29E-06 35.1 64.9 0.0 <1 

Aroclor-1260 C 0.019 - 4.3 3.31E+00 4/12 3.30E-06 35.1 64.9 0.0 <1 
44 IND AQ35 5E-05 1E+01 1E+01 PAH Benzo( a )pyrene C 0.053 - 0.38 2.81 E-01 4/9 1.60E-06 36.8 63.2 0.0 

voe 1,2,4-Trimethylbenzene NC 1400 - 1400 1.40E+03 1/1 8.21E+00 0.2 0.0 99.8 
1,3,5-Trimethylbenzene NC 290- 290 2.90E+02 1/1 4.16E+00 0.1 0.0 99.9 • Naphthalene C/NC 0.17-210 2.10E+02 2/10 4.51E-05 9.8 0.0 90.2 1.11E+00 0.5 0.0 99.5 
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TABLE 5-12: INCREMENTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Total Inhalation Home- Inhalation Home-

RME Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 

Block Reuse Number Risk HI HI Chemicals of Concern coc coc Concentrations EPC Fre uenc Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 

44 IND AQ36 3E-05 <1 <1 Metal Arsenic C 2.6-17.6 9.36E+00 11/16 2.16E-05 71.6 28.4 0.0 <1 
Lead 7.6-1150 U5E+03 14/16 

PAH Benzo( a )pyrene C 0.004- 0.28 2.80E-01 7/16 1.59E-06 36.8 63.2 0.0 
PesUPCB Aldrin C 0.21 - 0.21 2.10E-01 1/16 1.45E-06 43.1 56.9 0.0 <1 

44 IND AR35 1E-05 <1 <1 PAH Benzo(a)anthracene C 0.24- 1.9 1.90E+00 2/2 1.08E-06 36.8 63.2 0.0 
Benzo( a )pyrene C 0.23 - 1.2 1.20E+O0 2/2 6.83E-06 36.8 63.2 0.0 
Benzo(k)fluoranthene C 0.47 - 2.6 2.60E+00 2/2 1.48E-06 36.8 63.2 0.0 

44 IND AR36 4E-05 <1 <1 Metal Arsenic C 2 - 42.9 1.41E+01 7/11 3.25E-05 71.6 28.4 0.0 <1 
PAH Benzo( a )pyrene C 0.22 - 0.22 2.20E-01 1/8 1.25E-06 36.8 63.2 0.0 
voe Naphthalene C 12 - 15 1.50E+01 2/10 3.22E-06 9.8 0.0 90.2 <1 

44 IND AR37 2E-06 <1 <1 No COCs Identified 
44 IND AV36 3E-05 <1 <1 Metal Arsenic C 2.8 - 15 1.22E+01 13/13 2.82E-05 71.6 28.4 0.0 <1 
44 IND AW36 2E-05 <1 <1 Metal Arsenic C 2.1 - 13 7.14E+00 12/12 1.65E-05 71.6 28.4 0.0 <1 

PAH Benzo( a )pyrene C 0.059 - 1.3 4.;38E-01 6/12 2.49E-06 36.8 63.2 0.0 
44 IND AY35 3E-05 <1 <1 Metal Arsenic C 4.3 - 11.9 U9E+01 3/3 2.74E-05 71.6 28.4 0.0 <1 

45 RD 033077 -- 8E+00 7E+00 Metal Manganese NC 700 - 6040 6.04E+03 2/2 -- -- -- -- -- 7.16E+00 44.9 0.0 2.9 52.2 
45 RD 034074 -- <1 <1 Metal Thallium NC 6.8 - 6.8 6.80E+O0 1/2 -- - - -- - 1.35E+00 97.3 0.0 0.0 2.7 
45 RD 035079 4E-04 <1 <1 Metal Arsenic C/NC 0.72 - 16.5 1.65E+01 2/3 4.31E-04 56.6 5.4 0.0 38.0 1.05E+00 66.8 5.6 0.1 27.5 
45 RD 036074 -- 9E+0O 3E+O0 Metal Iron NC 56500 - 64100 6.41 E+04 2/2 -- -- -- -- - 2.92E+00 93.6 0.0 0.0 6.4 

Manganese NC 1560 - 1580 1.58E+03 2/2 -- -- -- -- -- 1.87E+00 44.9 0.0 2.9 52.2 

• Vanadium NC 42.9-191 1.91E+02 2/2 -- -- -- -- - 2.95E+00 82.9 0.0 0.0 17.1 
45 RD 037076 8E-10 4E+0O 3E+00 Metal Manganese NC 878- 2840 2.84E+03 2/2 -- -- -- -- -- 3.37E+00 44.9 0.0 2.9 52.2 
45 RD 038074 7E-08 4E+00 2E+O0 Metal Iron NC 32200 - 59200 5.47E+04 5/5 -- -- -- -- -- 2.49E+00 93.6 0.0 0.0 6.4 

Thallium NC 5.7 - 5.7 5.70E+00 1/5 -- -- -- -- -- 1.13E+00 97.3 0.0 0.0 2.7 
45 RD 038077 -- <1 <1 Metal Lead -- 2.8-161 1.61E+02 3/3 -- -- -- -- -- -- -- -- -- --
45 RD 038079 6E-04 2E+01 2E+01 Metal Antimony NC 38.4 - 38.4 3.?4E+01 1/3 -- -- -- -- - 3.76E+00 32.7 0.0 0.0 67.3 

Arsenic C/NC 10.7-21.8 2.J8E+01 2/3 5.69E-04 56.6 5.4 0.0 38.0 1.39E+00 66.8 5.6 0.1 27.5 
Cadmium NC 8.2 - 8.2 8.20E+O0 1/3 1.39E-08 -- -- -- -- 2.37E+00 8.8 0.0 0.0 91.1 
Copper NC 15.4 - 165 1.65E+02 3/3 -- -- -- -- -- 1.04E+00 5.5 0.0 0.0 94.5 
Lead -- 1.9 - 504 5.04E+02 3/3 -- -- -- -- - -- -- -- -- --
Zinc NC 40.4- 5400 5.40E+03 3/3 -- -- -- -- - 1.45E+01 1.6 0.0 0.0 98.4 

PAH Benzo(a)anthracene C 0.55 - 0.55 5.50E-01 1/3 1.49E-06 69.5 28.5 0.0 2.0 -- -- -- -- --
Benzo( a )pyrene C 0.76- 0.76 7.60E-01 1/3 2.04E-05 70.1 28.8 0.0 1.1 -- -- -- -- --
Benzo(k)fluoranthene C 1.2 - 1.2 1.20E+00 1/3 3.55E-06 63.6 26.1 0.0 10.3 -- -- -- -- --

PesUPCB Aroclor-1260 C 0.58- 0.58 5.80E-01 1/3 2.75E-06 66.1 29.2 0.0 4.7 <1 -- -- -- --
svoc Bis(2-ethylhexyl)phthalate C 5.4 - 5.4 5.40E+00 1/3 4.73E-06 2.5 0.8 0.0 96.7 <1 -- -- -- --

45 RD 039075 6E-09 3E+00 3E+00 Metal Manganese NC 830 - 2600 2.60E+03 2/2 -- -- -- -- -- 3.08E+00 44.9 0.0 2.9 52.2 
45 RD 040073 -- 3E+00 2E+00 Metal Manganese NC 837 - 1580 1.58E+03 2/2 -- -- -- -- -- 1.87E+00 44.9 0.0 2.9 52.2 
45 RD 040075 4E-09 5E+00 5E+00 Metal Manganese NC 386- 4390 4.39E+03 2/2 -- -- -- -- -- 5.21E+00 44.9 0.0 2.9 52.2 
45 RD 040082 3E-05 <1 <1 PAH Benzo(a)anthracene C 1 - 1 1.QOE+00 1/3 2.70E-06 69.5 28.5 0.0 2.0 -- -- -- -- --

Benzo(a)pyrene C 0.67 - 0.67 670E-01 1/3 1.80E-05 70.1 28.8 0.0 1.1 -- -- -- -- --
Benzo(k)fluoranthene C 1 - 1 1.00E+00 1/3 2.96E-06 63.6 26.1 0.0 10.3 -- -- -- -- --
Benzo(k)fluoranthene C 0.4 - 0.4 4:00E-01 1/3 1.18E-06 63.6 26.1 0.0 10.3 -- -- -- -- --

45 RD 041075 2E-07 4E+0O 3E+00 Metal Manganese NC 936 - 2550 2.55E+03 2/2 -- -- -- -- -- 3.02E+00 44.9 0.0 2.9 52.2 
45 RD 041079 -- 6E+00 4E+00 Metal Manganese NC 2950 - 2950 2.95E+03 1/1 -- -- -- -- - 3.50E+00 44.9 0.0 2.9 52.2 

Vanadium NC 134 - 134 1.34E+02 1/1 -- -- -- -- -- 2.07E+00 82.9 0.0 0.0 17.1 
45 RD 041082 3E-04 1E+01 6E+00 Metal Arsenic C 0.81 - 11.8 9.23E+OO 6/6 2.41E-04 56.6 5.4 0.0 38.0 <1 -- -- -- --

Cadmium NC 3 - 6.8 6.80E+0O 2/6 1.15E-08 -- -- -- -- 1.97E+00 8.8 0.0 0.0 91.1 
Iron NC 28900 - 75700 5.95E+04 6/6 -- -- -- -- -- 2.71E+00 93.6 0.0 0.0 6.4 
Manganese NC 642 - 2070 1.54E+03 6/6 -- -- -- -- -- 1.82E+00 44.9 0.0 2.9 52.2 
Mercury NC 0.26 - 5.6 5.60E+00 5/6 -- -- -- -- -- 3.52E+00 6.8 0.0 0.0 93.2 

• Silver NC 5 - 59.9 5.99E+01 2/6 -- -- -- -- -- 1.21 E+00 12.7 0.0 0.0 87.3 
Zinc NC 98.7 - 650 6.38E+02 6/6 -- -- -- -- -- 1.71E+00 1.6 0.0 0.0 98.4 
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TABLE 5-12: INCREMENTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE {CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection 
Block Reuse Number Risk HI HI Chemicals of Concern {COCl coc Concentrations EPC Freauencv 

45 RD 041082 3E-04 1E+01 6E+00 PAH Benzo(a)anthracene C 0.59- 0.59 5.90E-01 1/6 
Benzo( a )pyrene C 0.94- 0.94 9.40E-01 1/6 
Benzo(k)fluoranthene C 0.2 - 1.2 1.20E+00 2/6 
Benzo(k)fluoranthene C 0.47 - 0.47 4.70E-01 1/6 
lndeno(1,2,3-cd)pyrene C 0.6 - 0.6 6.00E-01 1/6 

Pest/PCB Dieldrin C 0.005 - 0.005 5.00E-03 1/6 
45 RD 042073 3E-04 1E+01 4E+00 Metal Arsenic C 3.2 - 11.6 1.07E+01 4/4 

Iron NC 23400 - 61200 6.03E+04 4/4 
Manganese NC 843- 3200 3.20E+03 4/4 
Thallium NC 7.1-7.1 7.10E+00 1/4 
Vanadium NC 62 - 134 1.26E+02 4/4 

45 RD 042074 -- 5E+00 3E+00 Metal Manganese NC 1520 - 1520 1.52E+03 1/1 
Vanadium NC 202 - 202 2.02E+02 1/1 

45 RD 042081 3E-04 3E+00 2E+00 Metal Arsenic C 4.8 - 16.3 1.06E+01 4/6 
Manganese NC 584- 2350 1.74E+03 6/6 

PAH Benzo(a)pyrene C 0.2 - 0.2 2.00E-01 1/6 
Benzo(k)fluoranthene C 0.34- 0.34 3.40E-01 1/6 

45 RD 042082 4E-05 9E+00 5E+00 Metal Antimony NC 11.9-11.9 1.19E+01 1/1 
Copper NC 771 - 771 7.71 E+02 1/1 
Lead -- 321 - 321 3.21E+02 1/1 
Zinc NC 794- 794 7.94E+02 1/1 

PAH Benzo( a )anthracene C 1.3 - 1.3 1.30E+00 1/1 
Benzo( a )pyrene C 0.79 - 0.79 7.90E-01 1/1 
Benzo(k)fluoranthene C 2.5 - 2.5 2.50E+00 1/1 
Benzo(k)fluoranthene C 0.75 - 0.75 7.50E-01 1/1 
Dibenz(a,h)anthracene C 0.14-0.14 1.40E-01 1/1 
lndeno(1,2,3-cd)pyrene C 0.45- 0.45 4.50E-01 1/1 

Pest/PCB Aroclor-1260 C 0.82 - 0.82 8.20E-01 1/1 
45 RD 043081 5E-04 5E+00 3E+00 Metal Arsenic C/NC 4.6-17.9 1.79E+01 2/5 

Manganese NC 824- 3360 2.55E+03 5/5 
PAH Benzo(a)pyrene C 0.073 - 0.073 7.30E-02 1/5 

45 RD 043082 2E-06 5E+00 5E+00 Metal Antimony NC 7.3 - 43.5 4.35E+01 2/3 
Pest/PCB Aroclor-1254 C 0.18- 0.18 1.80E-01 1/3 

45 RD 044073 -- <1 <1 Metal Thallium NC 5.6- 5.8 5.80E+00 2/2 
45 RD 044079 4E-04 4E+00 3E+00 Metal Arsenic C 14.3 - 14.3 1.43E+01 1/3 

Manganese NC 600- 2440 2.44E+03 3/3 
45 RD 045074 1E-05 8E+00 3E+00 Metal Iron NC 14600 - 64100 4.82E+04 8/8 
45 RD 045074 1E-05 8E+00 3E+00 Metal Manganese NC 546- 3430 2.37E+03 8/8 

Vanadium NC 15.1 -181 1.03E+02 8/8 
PAH Benzo( a )pyrene C 0.22 - 0.22 2.20E-01 1/8 

Benzo(k)fluoranthene C 0.54- 0.54 5.40E-01 1/8 
Benzo(k)fluoranthene C 0.56- 0.56 5.60E-01 1/8 
lndeno(1,2,3-cd)pyrene C 0.41 - 0.41 4.10E-01 1/8 

45 RD 045075 -- 1E+01 4E+00 Metal Copper NC 90-170 1.70E+02 2/3 
Iron NC 26200 - 67900 6.79E+04 3/3 
Manganese NC 735- 2520 2.52E+03 3/3 
Vanadium NC 27.5 - 172 1.72E+02 3/3 

45 RD 045078 1E-03 4E+00 3E+00 Metal Arsenic C/NC 49.9- 49.9 4.99E+01 1/2 
45 RD 046072 4E-08 2E+00 <1 Metal Thallium NC 5.1-7.1 7.10E+00 2/2 
45 RD 046074 3E-06 2E+01 1E+01 Metal Copper NC 13.2 - 536 5.36E+02 3/3 

Manganese NC 438 - 2100 2.10E+03 3/3 
Mercury NC 17.5-17.5 1.75E+01 1/3 
Vanadium NC 36.6 - 180 1.80E+02 3/3 
Zinc NC 36.7- 567 5.67E+02 3/3 
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Chemical-
Specific 

Cancer Risk 
1.60E-06 
2.52E-05 
3.55E-06 
1.39E-06 
1.73E-06 
7.58E-06 
2.80E-04 

--
--
--
--
--
-

2.77E-04 
-

5.36E-06 
1.00E-06 

--
--
--
--

3.51E-06 
2.12E-05 
7.39E-06 
2.22E-06 
2.42E-06 
1.30E-06 
3.89E-06 
4.68E-04 

--
1.96E-06 

--
1.94E-06 

--
3.74E-04 

--
--
--
--

5.90E-06 
1.60E-06 
1.66E-06 
1.18E-06 

--
--
--
--

1.30E-03 
--
--
--
--
--
--

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway • to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home-
(Releases grown Chemical- (Releases grown 

Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 
Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 

69.5 28.5 0.0 2.0 -- -- -- -- --
70.1 28.8 0.0 1.1 -- -- -- -- --
63.6 26.1 0.0 10.3 -- -- -- -- --
63.6 26.1 0.0 10.3 -- -- -- -- --
65.3 26.8 0.0 8.0 -- -- -- -- --
1.7 0.5 0.0 97.8 <1 -- -- -- --

56.6 5.4 0.0 38.0 <1 -- -- -- --
-- -- -- -- 2.74E+00 93.6 0.0 0.0 6.4 
-- -- -- -- 3.80E+00 44.9 0.0 2.9 52.2 
-- -- -- -- 1.41 E+00 97.3 0.0 0.0 2.7 
-- -- -- -- 1.95E+00 82.9 0.0 0.0 17.1 
-- -- -- -- 1.80E+00 44.9 0.0 2.9 52.2 
-- -- -- -- 3.12E+00 82.9 0.0 0.0 17.1 

56.6 5.4 0.0 38.0 <1 -- -- -- --
-- -- -- -- 2.06E+00 44.9 0.0 2.9 52.2 

70.1 28.8 0.0 1.1 -- -- -- -- --
63.6 26.1 0.0 10.3 -- -- -- -- --

-- -- -- -- 1.16E+00 32.7 0.0 0.0 67.3 
-- -- -- -- 4.84E+00 5.5 0.0 0.0 94.5 
-- -- -- -- -- -- -- -- --
-- -- -- -- 2.13E+00 1.6 0.0 0.0 98.4 

69.5 28.5 0.0 2.0 -- -- -- -- --
70.1 28.8 0.0 1.1 -- -- -- -- --
63.6 26.1 0.0 10.3 - -- -- -- - • 63.6 26.1 0.0 10.3 -- -- -- -- -
66.2 27.2 0.0 6.7 - -- -- -- --
65.3 26.8 0.0 8.0 - -- -- - --
66.1 29.2 0.0 4.7 <1 -- - - --
56.6 5.4 0.0 38.0 1.14E+00 66.8 5.6 0.1 27.5 

-- -- - -- 3.02E+00 44.9 0.0 2.9 52.2 
70.1 28.8 0.0 1.1 -- -- -- -- --

-- -- -- -- 4.26E+00 32.7 0.0 0.0 67.3 
29.1 12.9 0.0 58.0 <1 -- -- -- --

-- -- -- -- 1.15E+00 97.3 0.0 0.0 2.7 
56.6 5.4 0.0 38.0 <1 -- -- -- --

-- -- -- -- 2.89E+00 44.9 0.0 2.9 52.2 
-- -- -- -- 2.19E+00 93.6 0.0 0.0 6.4 

-- - -- -- 2.82E+00 44.9 0.0 2.9 52.2 
-- -- -- -- 1.59E+00 82.9 0.0 0.0 17.1 

70.1 28.8 0.0 1.1 - -- -- -- --
63.6 26.1 0.0 10.3 -- -- -- - --
63.6 26.1 0.0 10.3 - -- -- - --
65.3 26.8 0.0 8.0 -- -- -- -- --

-- -- -- -- 1.07E+00 5.5 0.0 0.0 94.5 
-- -- -- - 3.09E+00 93.6 0.0 0.0 6.4 
-- -- -- -- 2.99E+00 44.9 0.0 2.9 52.2 
-- -- -- -- 2.65E+00 82.9 0.0 0.0 17.1 

56.6 5.4 0.0 38.0 3.19E+00 66.8 5.6 0.1 27.5 

-- -- -- -- 1.41E+00 97.3 0.0 0.0 2.7 
-- -- -- -- 3.37E+00 5.5 0.0 0.0 94.5 
-- -- -- -- 2.49E+00 44.9 0.0 2.9 52.2 
-- -- -- -- 1.10E+01 6.8 0.0 0.0 93.2 
- -- -- -- 2.78E+00 82.9 0.0 0.0 17.1 
-- -- -- -- 1.52E+00 1.6 0.0 0.0 98.4 • 
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• 

TABLE 5-12: INCREMENTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection 
Block Reuse Number Risk HI HI Chemicals of Concern /COC) coc Concentrations EPC Freauencv 

45 RD 046074 3E-06 2E+01 1E+01 PAH Benzo( a )pyrene C 0.04- 0.04 4.00E-02 1/3 
45 RD 046076 6E-08 3E+00 3E+OO Metal Manganese NC 745 - 2440 2.22E+03 4/4 
45 RD 046082 4E-04 6E+01 3E+01 Metal Antimony NC 3.4 - 22.3 2.23E+01 2/3 

Arsenic C 1.4 - 15.2 1.52E+01 3/3 
Copper NC 45.9- 5230 5.23E+03 3/3 
Lead -- 3.8 - 4850 4.85E+03 3/3 
Mercury NC 0.13-17 1.70E+01 3/3 
Zinc NC 48.9- 2220 2.22E+03 3/3 

PAH Benzo( a )pyrene C 0.093 - 0.093 9.30E-02 1/3 
PesUPCB Aroclor-1260 C/NC 1.4-1.4 1.40E+00 1/3 

45 RD 047074 3E-04 9E+00 6E+OO Metal Arsenic C 12 - 12 1.20E+01 1/1 
Copper NC 176 - 176 1.76E+02 1/1 
Manganese NC 5260 - 5260 5.26E+03 1/1 

45 RD 047076 1E-06 4E+00 4E+OO Metal Mercury NC 0.1 - 5.4 5.40E+00 4/6 
45 RD 047089 4E-06 3E+00 . <1 Metal Copper NC 188 - 188 1.88E+02 1/1 

Lead -- 1080 - 1080 1.08E+03 1/1 
Zinc NC 401 - 401 4.01E+02 1/1 

PesUPCB Aroclor-1260 C 0.75 - 0.75 7.50E-01 1/1 
45 RD 047092 4E-09 <1 <1 Metal Lead -- 187-187 1.87E+02 1/1 
45 RD 048072 1E-05 3E+00 3E+O0 Metal Iron NC 12200 - 61100 6.11 E+04 4/4 

PAH Benzo( a )pyrene C 0.46 - 0.46 4:60E-01 1/4 
45 RD 048080 7E-06 7E+01 7E+01 Metal Antimony NC 29- 29 2.90E+01 1/3 

Copper NC 52.3 - 10400 1.04E+04 3/3 
Lead -- 5.9-1900 1.90E+03 3/3 
Zinc NC 59.5- 784 7.84E+02 3/3 

PesUPCB Aroclor-1260 C/NC 1.4-1.4 1.40E+00 1/3 
45 RD 048089 -- 3E+0O 3E+00 Metal Iron NC 45300 - 59300 5.93E+04 3/3 
45 RD 049075 7E-08 3E+0O 3E+00 Metal Manganese NC 1060 - 2380 2.38E+03 2/2 
45 RD 049079 2E-05 9E+00 4E+00 Metal Cadmium NC 4-4 4.00E+O0 1/3 

Copper NC 12.1 - 619 6.19E+02 3/3 
Lead -- 2 - 1070 1.07E+03 3/3 

PesUPCB Aroclor-1260 C/NC 3.3 - 3.3 3.30E+00 1/3 
45 RD 049088 3E-04 <1 <1 Metal Arsenic C 3.4 - 11.3 1.13E+01 3/4 
45 RD 049091 5E-07 2E+00 <1 Metal Antimony NC 5.3 - 15.1 1.51E+01 3/4 
45 RD 050071 7E-09 2E+00 2E+OO Metal Manganese NC 1270-1510 1.51E+03 2/2 
45 RD 050077 6E-06 4E+00 2E+OO Metal Vanadium NC 12.1-121 1.21E+02 3/3 

PesUPCB Aroclor-1260 C/NC 1.1 -1.1 1.10E+00 1/3 
45 RD 050080 4E-04 4E+00 3E+OO Metal Arsenic C/NC 1.4-16.7 1.67E+01 3/3 

Iron NC 41300 - 62400 6.24E+04 3/3 
PAH Benzo(a)pyrene C 0.04 - 0.04 4:00E-02 1/3 

45 RD 050083 -- 2E+00 2E+OO Metal Mercury NC 2.3 - 2.3 2.30E+00 1/1 
45 RD 050086 5E-06 <1 <1 svoc Pentachlorophenol C 10 - 10 1.00E+01 1/1 
45 RD 052075 -- 6E+00 4E+O0 Metal Manganese NC 690- 3370 3.37E+03 3/3 

Vanadium NC 34.2 - 121 1.21 E+02 3/3 
45 RD 052083 4E-04 3E+01 2E+01 Metal Arsenic C/NC 16.4-16.4 1.64E+01 1/1 

Copper NC 3400 - 3400 3.40E+03 1/1 
Lead -- 367 - 367 3.67E+02 1/1 
Mercury NC 10 -10 1.00E+01 1/1 
Zinc NC 582 - 582 5.82E+02 1/1 

45 RD 052085 3E-07 3E+00 2E+00 Metal Manganese NC 373 - 1590 1.59E+03 4/4 
45 RD 053081 3E-04 4E+00 3E+00 Metal Arsenic C 12.6-12.6 1.26E+01 1/1 

Cadmium NC 11.3 - 11.3 U3E+01 1/4 
45 RD 053083 2E-08 2E+00 2E+00 Metal Thallium NC 5.5 - 5.5 5.50E+00 1/2 
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Chemical-
Specific 

Cancer Risk 
1.07E-06 

--
--

3.97E-04 
--
--
--
--

2.49E-06 
6.63E-06 
3.13E-04 

--
--
--
--
--
--

3.55E-06 
--
--

1.23E-05 
--
--
--
--

6.63E-06 
--
--

6.78E-09 
-
--

1.56E-05 
2.95E-04 

--
--
--

5.21E-06 
4.36E-04 

--
1.07E-06 

--
3.85E-06 

--
--

4.28E-04 
--
--
--
--
--

3.29E-04 
1.92E-08 

--

Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home-
(Releases grown Chemical- (Releases grown 

Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 
Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 

70.1 28.8 0.0 1.1 -- -- -- -- --
-- -- -- -- 2.63E+00 44.9 0.0 2.9 52.2 
-- -- -- - 2.18E+00 32.7 0.0 0.0 67.3 

56.6 5.4 0.0 38.0 <1 -- -- -- --
-- -- -- -- 3.29E+01 5.5 0.0 0.0 94.5 
- -- -- -- - -- -- -- --
-- -- -- -- 1.07E+01 6.8 0.0 0.0 93.2 
-- -- -- -- 5.95E+00 1.6 0.0 0.0 98.4 

70.1 28.8 0.0 1.1 -- -- -- -- --
66.1 29.2 0.0 4.7 1.29E+00 69.6 27.3 0.0 3.1 
56.6 5.4 0.0 38.0 <1 -- -- -- --

-- -- -- -- 1.11E+O0 5.5 0.0 0.0 94.5 
-- -- -- -- 6.24E+O0 44.9 0.0 2.9 52.2 
-- -- -- - 3.39E+00 6.8 0.0 0.0 93.2 
-- -- -- -- 1.18E+00 5.5 0.0 0.0 94.5 
-- -- -- -- -- -- -- -- --
-- -- -- - 1.07E+00 1.6 0.0 0.0 98.4 

66.1 29.2 0.0 4.7 <1 -- -- -- -
-- -- -- -- -- -- -- -- --
-- -- -- -- 2.78E+00 93.6 0.0 0.0 6.4 

70.1 28.8 0.0 1.1 -- -- -- -- --
-- -- -- -- 2.84E+0O 32.7 0.0 0.0 67.3 
-- -- -- -- 6.53E+01 5.5 0.0 0.0 94.5 
-- -- -- -- -- -- -- -- --
-- -- -- -- 2.10E+00 1.6 0.0 0.0 98.4 

66.1 29.2 0.0 4.7 1.29E+00 69.6 27.3 0.0 3.1 
-- -- -- -- 2.70E+00 93.6 0.0 0.0 6.4 
-- -- -- -- 2.82E+O0 44.9 0.0 2.9 52.2 
-- -- -- -- 1.16E+O0 8.8 0.0 0.0 91.1 
-- -- -- - 3.89E+O0 5.5 0.0 0.0 94.5 
-- -- -- -- -- -- -- -- --

66.1 29.2 0.0 4.7 3.03E+00 69.6 27.3 0.0 3.1 
56.6 5.4 0.0 38.0 <1 -- -- -- --

-- -- -- -- 1.48E+00 32.7 0.0 0.0 67.3 
-- -- -- - 1.79E+00 44.9 0.0 2.9 52.2 
-- -- -- -- 1.87E+00 82.9 0.0 0.0 17.1 

66.1 29.2 0.0 4.7 1.01E+00 69.6 27.3 0.0 3.1 
56.6 5.4 0.0 38.0 1.07E+O0 66.8 5.6 0.1 27.5 

-- -- -- -- 2.84E+00 93.6 0.0 0.0 6.4 
70.1 28.8 0.0 1.1 -- -- -- -- --

-- -- -- -- 1.45E+00 6.8 0.0 0.0 93.2 
48.8 38.5 0.0 12.6 <1 -- -- -- --

-- -- -- -- 4.00E+00 44.9 0.0 2.9 52.2 
-- -- -- -- 1.87E+00 82.9 0.0 0.0 17.1 

56.6 5.4 0.0 38.0 1.05E+00 66.8 5.6 0.1 27.5 
-- -- -- -- 2.14E+01 5.5 0.0 0.0 94.5 
-- -- -- -- -- -- -- -- --
-- -- -- -- 6.28E+00 6.8 0.0 0.0 93.2 
-- -- -- -- 1.56E+O0 1.6 0.0 0.0 98.4 
-- -- -- -- 1.89E+O0 44.9 0.0 2.9 52.2 

56.6 5.4 0.0 38.0 <1 -- -- -- --
-- -- -- -- 3.27E+0O 8.8 0.0 0.0 91.1 
-- -- -- -- 1.09E+0O 97.3 0.0 0.0 2.7 
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TABLE 5-12: INCREMENTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total RME Basis Range of 

Redevelopment Planned Grid Cancer RME Segregated for Detected RME Detection 
Block Reuse Number Risk HI HI Chemicals of Concern (CCC) CCC Concentrations EPC Freauencv 

45 RD 053085 4E-06 3E+00 2E+00 Metal Manganese NC 374 - 1670 1.52E+03 4/4 
svoc Bis(2-ethylhexyl)phthalate C 3.6 - 3.6 3.60E+00 1/4 

45 RD 054074 2E-06 7E+00 3E+00 Metal Lead -- 3.5 - 597 5.97E+02 3/3 
Manganese NC 368 - 1540 1.54E+03 3/3 

PesVPCB Aroclor-1260 C 0.32 - 0.32 3.20E-01 1/3 
45 RD 054075 -- 3E+00 3E+00 Metal Manganese NC 680-2410 2.41E+03 2/2 
45 RD 054077 -- 2E+00 <1 Metal Thallium NC 2.8 - 6.8 6.80E+00 2/2 
45 RD 054079 -- <1 <1 Metal Thallium NC 5- 5.9 5.90E+00 2/2 
45 RD 054081 1E-07 4E+00 3E+00 Metal Manganese NC 741 - 1890 1.89E+03 2/2 

Thallium NC 6.6 - 6.6 6.60E+00 1/2 
45 RD 055073 -- 2E+00 2E+00 Metal Manganese NC 942-1710 1.71E+03 2/2 
45 RD 059078 1E-07 8E+00 3E+00 Metal Cadmium NC 4.7- 4.7 4.70E+00 1/8 

Iron NC 10400 - 65400 5.04E+04 8/8 
Manganese NC 209- 2660 1.63E+03 8/8 
Vanadium NC 28 - 175 1.11E+02 8/8 

EMl-1 Ml BA34 2E-05 <1 <1 Metal Arsenic C 0.79 - 12 7.10E+00 7/9 
PAH Benzo( a )pyrene C 0.052 - 0.46 4.60E-01 3/21 

EMl-1 Ml 8B32 6E-06 <1 <1 PAH Benzo( a )pyrene C 0.043 - 0.6 6.00E-01 2/12 
PesVPCB Aroclor-1260 C 0.019-1.5 1.50E+00 3/12 

EMl-1 Ml 8B33 4E-05 <1 <1 Metal Arsenic C 2.7 - 13 1.30E+01 10/15 
PAH Benzo( a )pyrene C 0.039- 0.38 3.42E-01 4/25 

PesVPCB Aroclor-1254 C 1.9 - 6.9 6.90E+00 2/25 
EMl-1 Ml 8B34 2E-05 <1 <1 Metal Arsenic C 3.2 - 14.5 7.20E+00 11/24 
EMl-1 Ml BC33 3E-05 <1 <1 Metal Arsenic C 0.59 - 14.5 9.86E+00 10/12 
EMl-1 Ml BD32 1E-04 <1 <1 Metal Arsenic C 3.5 - 48.6 4.86E+01 6/10 
EMl-1 Ml BD33 3E-05 <1 <1 Metal Arsenic C 0.85- 62 1.15E+01 25/26 

PAH Benzo( a )pyrene C 0.081 - 0.99 5.78E-01 4/21 
EMl-1 Ml BD34 3E-05 <1 <1 Metal Arsenic C 0.67 - 14.5 9.23E+00 15/20 

PesVPCB Aroclor-1254 C 0.087- 3.3 3.30E+00 3/17 
EMl-1 Ml BE31 3E-05 <1 <1 Metal Arsenic C 1.2 - 12 1.20E+01 4/5 
EMl-1 Ml BE32 3E-05 <1 <1 PAH Benzo(a)anthracene C 0.076- 2.9 2.67E+00 6/12 

Benzo(a)pyrene C 0.096- 5.3 4.18E+00 6/12 
Benzo(k)fluoranthene C 0.064- 4.2 4.05E+00 9/12 
Benzo(k)fluorantheile C 0.043 - 3.2 3.20E+00 8/12 

EMl-1 Ml BE33 2E-05 <1 <1 Metal Arsenic C 1.6 - 12 6.25E+00 44/45 
PAH Benzo( a )pyrene C 0.039- 3.9 4.72E-01 15/45 

EMl-1 Ml BE34 5E-05 3E+00 3E+00 Metal Arsenic C 2.5 - 11.8 4.91E+00 17/26 
PesVPCB Aroclor-1254 C/NC 30- 38 3.80E+01 2/25 

EMl-1 Ml BF31 1E-04 <1 <1 Metal Arsenic C 0.76- 58.1 5.81 E+01 6/6 
Lead 16 - 4300 4.30E+03 6/6 

EMl-1 Ml BF34 2E-06 <1 <1 PAH Benzo(a)pyrene C 0.038- 0.36 2.10E-01 4/10 
EMl-1 Ml BG32 6E-06 <1 <1 PAH Benzo( a )pyrene C 0.27 - 0.7 7.00E-01 2/9 
EMl-1 Ml BG33 5E-06 <1 <1 PAH Benzo(a)pyrene C 0.076 - 0.99 4.99E-01 5/34 
EMl-1 Ml BG34 4E-05 <1 <1 Metal Arsenic C 1.9-12 6.65E+00 9/10 

PAH Benzo( a )anthracene C 0.057 - 4.7 3.97E+00 4/10 
Benzo(a)pyrene C 0.066- 3.9 2.29E+00 5/10 
Benzo(k fluoranthene C 0.11 - 4.2 3.34E+00 5/10 
Dibenz(a,h)anthracene C 0.098 - 0.42 4.20E-01 2/10 
lndeno(1,2,3-cd)pyrene C 0.31 - 2.3 2.30E+00 2/10 

EMl-1 Ml B134 2E-04 <1 <1 Metal Arsenic C 2.1 - 99.5 8.18E+01 6/11 
Lead 3.2-1340 8.36E+02 7/11 

PAH Benzo( a )pyrene C 0.21 - 0.6 6.00E-01 2/10 
EMl-1 Ml BJ32 2E-06 <1 <1 PAH Benzo a rene C 0.05 - 0.26 2.60E-01 2/4 
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Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway • to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home-

Chemical- (Releases grown Chemical- (Releases grown 

Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 

Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 

-- -- -- -- -- 1.80E+00 44.9 0.0 2.9 52.2 
3.15E-06 2.5 0.8 0.0 96.7 <1 -- -- -- --

-- - -- -- - -- - -- -- --
-- -- -- -- -- 1.83E+00 44.9 0.0 2.9 52.2 

1.52E-06 66.1 29.2 0.0 4.7 <1 -- -- -- --
-- -- -- -- -- 2.86E+00 44.9 0.0 2.9 52.2 
-- -- -- -- -- 1.35E+00 97.3 0.0 0.0 2.7 
-- -- -- -- -- 1.17E+00 97.3 0.0 0.0 2.7 
-- -- -- -- -- 2.24E+00 44.9 0.0 2.9 52.2 
-- -- -- -- -- 1.31E+00 97.3 0.0 0.0 2.7 
-- - -- - - 2.03E+00 44.9 0.0 2.9 52.2 

7.97E-09 -- -- -- -- 1.36E+00 8.8 0.0 0.0 91.1 
-- -- -- - -- 2.30E+00 93.6 0.0 0.0 6.4 
-- -- -- -- -- 1.94E+00 44.9 0.0 2.9 52.2 
-- - -- -- -- 1.71E+00 82.9 0.0 0.0 17.1 

1.64E-05 71.6 28.4 0.0 <1 
2.62E-06 36.8 63.2 0.0 
3.42E-06 36.8 63.2 0.0 
1.49E-06 35.1 64.9 0.0 <1 
3.00E-05 71.6 28.4 0.0 <1 
1.95E-06 36.8 63.2 0.0 • 6.87E-06 35.1 64.9 0.0 <1 
1.66E-05 71.6 28.4 0.0 <1 
2.27E-05 71.6 28.4 0.0 <1 
1.12E-04 71.6 28.4 0.0 <1 
2.64E-05 71.6 28.4 0.0 <1 
3.29E-06 36.8 63.2 0.0 
2.13E-05 71.6 28.4 0.0 <1 
3.28E-06 35.1 64.9 0.0 <1 
2.77E-05 71.6 28.4 0.0 <1 
1.52E-06 36.8 63.2 0.0 
2.38E-05 36.8 63.2 0.0 
2.30E-06 36.8 63.2 0.0 
1.82E-06 36.8 63.2 0.0 
1.44E-05 71.6 28.4 0.0 <1 
2.69E-06 36.8 63.2 0.0 
1.13E-05 71.6 28.4 0.0 <1 
3.78E-05 35.1 64.9 0.0 2.65E+00 35.1 64.9 0.0 
1.34E-04 71.6 28.4 0.0 <1 

1.20E-06 36.8 63.2 0.0 
3.99E-06 36.8 63.2 0.0 
2.84E-06 36.8 63.2 0.0 
1.53E-05 71.6 28.4 0.0 <1 
2.26E-06 36.8 63.2 0.0 
1.31E-05 36.8 63.2 0.0 
1.90E-06 36.8 63.2 0.0 
1.46E-06 36.8 63.2 0.0 
1.31 E-06 36.8 63.2 0.0 
1.89E-04 71.6 28.4 0.0 <1 

3.42E-06 36.8 63.2 0.0 • 1.48E-06 36.8 63.2 0.0 
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• 

TABLE 5-12: INCREMENTAL RISK- RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS) BY PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME Total 

Redevelopment Planned Grid Cancer RME 
Block Reuse Number Risk HI 
EMl-1 Ml BJ33 3E-05 <1 
EMl-1 Ml BK32 6E-06 <1 

Notes: All concentrations shown in milligrams per kilogram (mg/kg). 

< 1 Less than 1 

% 

bgs 

C 

coc 
EPC 

HHRA 

HI 

IND 

Ml 

MU 

NC 

PAH 

PesUPCB 

RD 

RME 

SVOC 

voe 

Not applicable or chemical is not a COC for this endpoint 

Percent 

Below ground surface 

Cancer effect 

Chemical of concern 

Exposure point concentration 

Human health risk assessment 

Hazard index 

Industrial (industrial exposure scenario) 

Maritime industrial (industrial exposure scenario) 

Mixed use (residential exposure scenario) 

Noncancer effect 

Polynuclear aromatic hydrocarbon 

Pesticide/polychlorinated biphenyl 

Research and development (residential exposure scenario) 

Reasonable maximum exposure 

Semivolatile organic compound 

Volatile organic compound 

Revised Parcel E RI Report 

RME Basis Range of 
Segregated for Detected RME Detection 

HI Chemicals of Concern CCC coc Concentrations EPC Fre uenc 
<1 Metal Arsenic C 4.1-12.1 1.09E+01 4/4 
<1 P AH Benzo a )p rene C 0.012 - 0.74 7.40E-01 3/4 
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Chemical-
Specific 

Cancer Risk 
2.51E-05 
4.21E-06 

Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Inhalation Home-
(Releases grown 

Incidental Dermal to Ambient Produce 
Ingestion Contact Air) Ingestion 

71.6 28.4 0.0 
36.8 63.2 0.0 

Chemical-
Specific 

HI 
<1 

Percent Contribution by Exposure Pathway 
to Total RME HI 

Inhalation Home-
(Releases grown 

Incidental Dermal to Ambient Produce 
Ingestion Contact Air) Ingestion 
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TABLE 5-13: INCREMENTAL RISK • RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home-
Total Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 

Redevelopment Planned Grid RME RME Segregated for Detected RME Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 
Block Reuse Number Cancer Risk HI HI Chemicals of Concern COC coc Concentrations EPC OF Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) 
31B/36 IND AR27 2E-09 <1 <1 Metal Man anese NC 542 • 8010 8.01E+03 6/6 1.16E+00 92.7 0.0 7.3 
31B/36 IND AR28 6E-06 <1 <1 Metal Arsenic C 0.44- 32.3 9.89E+00 9/14 6.10E-06 70.7 29.3 0.0 <1 
31B/36 IND AS29 8E-06 <1 <1 Metal Arsenic C 0.77 -15.7 9.29E+00 14/23 5.73E-06 70.7 29.3 0.0 <1 

PAH Benzo a rene C 1.2 -1.2 1.20E+00 1/21 1.86E-06 35.8 64.2 0.0 
31 B/36 IND AT29 3E-05 2E+00 <1 Metal Arsenic C 0.83-130 4.94E+01 11/14 3.04E-05 70.7 29.3 0.0 <1 
31B/36 IND AU29 7E-05 2E+00 2E+00 Metal Arsenic C/NC 4.4- 105 1.05E+02 13/14 6.47E-05 70.7 29.3 0.0 1.60E+00 70.6 29.3 0.1 

Lead 8.2 - 980 9.80E+02 11/14 
31B/36 IND AV29 2E-05 2E+00 <1 Metal Arsenic C 2.4 - 50.9 4.01 E+01 18/23 2.47E-05 70.7 29.3 0.0 <1 

40 IND AW31 7E-06 <1 <1 Metal Arsenic C 1.9-12.3 1.17E+01 4/4 7.21E-06 70.7 29.3 0.0 <1 
40 IND BA33 1E-05 5E+00 3E+00 Metal Arsenic C 0.7 - 21 1.39E+01 16/18 8.57E-06 70.7 29.3 0.0 <1 

PesUPCB Aroclor-1254 NC 3.4 - 3.4 3.40E+00 1/18 9.20E-07 1.61 E+00 34.1 65.9 0.0 
Aroclor-1260 NC 2.8 - 2.8 2.80E+00 1/18 7.58E-07 1.33E+00 34.1 65.9 0.0 

41 IND BA29 3E-06 <1 <1 Metal Arsenic C 0.64 - 12.9 4.38E+00 35/43 2.70E-06 70.7 29.3 0.0 <1 
41 IND BA30 3E-06 <1 <1 Metal Arsenic C 0.77-11.6 3.47E+00 36/58 2.14E-06 70.7 29.3 0.0 <1 
41 IND BB30 3E-06 <1 <1 PAH Benzo a rene C 0.014 - 4.8 6.59E-01 7/29 1.02E-06 35.8 64.2 0.0 

43 IND AP29 6E-05 2E+00 2E+00 Metal Arsenic C/NC 0.59 - 244 9.97E+01 12/19 6.15E-05 70.7 29.3 0.0 1.52E+00 70.6 29.3 0.1 
43 IND AQ30 8E-06 5E+00 5E+00 Metal Arsenic C 0.31 - 12 6.87E+00 9/9 4.24E-06 70.7 29.3 0.0 <1 

PesUPCB Aroclor-1260 C/NC 0.04-16 9.56E+00 12/19 2.59E-06 34.1 65.9 0.0 4.53E+00 34.1 65.9 0.0 
43 IND AR31 5E-06 <1 <1 Metal Arsenic C 1.8-13 7.07E+00 25/29 4.36E-06 70.7 29.3 0.0 <1 
43 IND AR32 8E-06 <1 <1 Metal Arsenic C 0.39 - 12.6 1.13E+01 43/49 6.98E-06 70.7 29.3 0.0 <1 
43 IND AS30 5E-07 2E+00 <1 Metal Iron NC 15100-122000 1.15E+05 6/6 1.24E+00 100.0 0.0 0.0 
43 IND AS32 1E-05 <1 <1 Metal Arsenic C 0.81 - 27 2.30E+01 24/34 1.42E-05 70.7 29.3 0.0 <1 
43 IND AS33 3E-06 <1 <1 Metal Arsenic C 1.8-15 4.30E+00 12/22 2.65E-06 70.7 29.3 0.0 <1 

• 43 IND AT32 9E-05 4E+00 2E+00 Metal Arsenic C/NC 4.4-168 1.48E+02 9/10 9.15E-05 70.7 29.3 0.0 2.26E+00 70.6 29.3 0.1 
Mercu NC 0.013-102 1.02E+02 9/10 1.10E+00 99.9 0.0 0.1 

43 IND AT33 3E-06 <1 <1 PAH rene C 0.084- 2.4 1.27E+00 5/9 1.97E-06 35.8 64.2 0.0 
43 IND AU32 6E-06 2E+00 <1 Metal C 0.97 - 12 7.97E+00 12/13 4.92E-06 70.7 29.3 0.0 <1 
43 IND AU33 9E-06 <1 <1 PAH C 0.086 - 6.5 6.50E+00 8/16 1.01 E-06 35.8 64.2 0.0 

rene C 0.061 - 3.5 3.50E+00 8/16 5.42E-06 35.8 64.2 0.0 
43 IND AV32 1E-05 <1 <1 Metal C 3.3-14 7.41 E+00 13/16 4.57E-06 70.7 29.3 0.0 <1 

PAH Benzo rene C 0.19 - 2.1 2.10E+00 3/21 3.25E-06 35.8 64.2 0.0 
voe Benze C 0.00038 -19 1.90E+01 7/16 2.03E-06 4.3 0.0 95.7 <1 

43 IND AV33 3E-06 2E+00 <1 PAH Diben anthracene C 1.1 - 1.1 1.10E+00 1/54 1.04E-06 35.8 64.2 0.0 
43 IND AV34 5E-06 <1 <1 Metal Arsenic C 1.1 -11.2 6.89E+00 8/12 4.25E-06 70.7 29.3 0.0 <1 
43 IND AW33 1E-05 <1 <1 Metal Arsenic C 4.8 - 20 1.59E+01 6/6 9.83E-06 70.7 29.3 0.0 <1 
43 IND AW34 6E-06 <1 <1 Metal Arsenic C 1.4 - 11.2 5.33E+00 12/22 3.29E-06 70.7 29.3 0.0 <1 

PAH Benzo a rene C 0.099- 2.2 8.88E-01 7/30 1.38E-06 35.8 64.2 0.0 

44 IND AL32 2E-06 2E+00 2E+00 PesUPCB Aroclor-1260 NC 0.36 - 3.6 3.60E+00 2/6 9.75E-07 1.71 E+00 34.1 65.9 0.0 
44 IND AM32 1E-05 2E+01 2E+01 Metal Lead 1.7 - 6570 5.13E+03 14/14 

PesUPCB Aroclor-1254 C/NC 0.57 - 33 2.69E+01 4/14 7.27E-06 34.1 65.9 0.0 1.27E+01 34.1 65.9 0.0 
Aroclor-1260 C/NC 0.086-10 9.48E+00 6/14 2.57E-06 34.1 65.9 0.0 4.49E+00 34.1 65.9 0.0 

44 IND AM33 8E-06 5E+00 2E+00 Metal Arsenic C 2.2-14.1 8.03E+00 10/10 4.95E-06 70.7 29.3 0.0 <1 
Vanadium NC 6.2- 645 4.36E+02 10/10 1.41 E+00 100.0 0.0 0.0 

PesUPCB Aroclor-1260 C/NC 0.1 - 3.9 3.90E+00 7/10 1.06E-06 34.1 65.9 0.0 1.85E+00 34.1 65.9 0.0 
44 IND AM34 8E-06 4E+00 3E+00 Metal Arsenic C 0.64-13 6.99E+00 13/16 4.31 E-06 70.7 29.3 0.0 <1 

PAH Benzo a rene C 0.092 - 0.75 7.50E-01 2/16 1.16E-06 35.8 64.2 0.0 
PesUPCB Aroclor-1260 C/NC 0.39 - 5.3 5.30E+00 3/16 1.43E-06 34.1 65.9 0.0 2.51E+00 34.1 65.9 0.0 

44 IND AM35 2E-05 1E+01 6E+00 Metal Arsenic C 3.5- 32 1.73E+01 6/15 1.07E-05 70.7 29.3 0.0 <1 
PAH Benzo a rene C 0.051 - 3.6 3.60E+00 11/17 5.57E-06 35.8 64.2 0.0 

PesUPCB Aroclor-1248 C/NC 7.1 - 7.1 7.10E+00 1/15 1.92E-06 34.1 65.9 0.0 3.36E+00 34.1 65.9 0.0 
voe 1,2,4-Trimeth !benzene NC 440 -440 4.40E+02 1/1 2.60E+00 1.1 0.0 98.9 

1,3,5-Trimeth !benzene NC 200 - 200 2.00E+02 1/1 2.88E+00 0.4 0.0 99.6 
44 IND AN33 2E-06 2E+00 <1 No COCs Identified 
44 IND AP32 7E-06 <1 <1 Metal Arsenic C 3.9 -11.2 1.06E+01 4/4 6.53E-06 70.7 29.3 0.0 <1 
44 IND AP37 2E-06 2E+00 2E+00 PesUPCB Aroclor-1260 NC 0.019 - 4.3 3.31E+00 4/12 8.97E-07 1.57E+00 34.1 65.9 0.0 
44 IND AQ35 4E-06 2E+01 1E+01 voe 1,2,4-Trimeth !benzene NC 1400 - 1400 1.40E+03 1/1 8.29E+00 1.1 0.0 98.9 

• 1,3,5-Trimeth !benzene NC 290 - 290 2.90E+02 1/1 4.17E+00 0.4 0.0 99.6 
Na hthalene C/NC 0.17- 210 2.10E+02 2/10 2.79E-06 41.6 0.0 58.4 1.14E+00 3.0 0.0 97.0 
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TABLE 5-13: INCREMENTAL RISK • RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

- -- - ----- --- - --- - --- - • Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home• 

Total Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 
Redevelopment Planned Grid RME RME Segregated for Detected RME Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 

Block Reuse Number Cancer Risk HI HI Chemicals of Concern coc coc Concentrations EPC OF Cancer Risk Ingestion Contact Air) Ingestion HI Ingestion Contact Air) Ingestion 

44 IND AQ36 7E-06 3E+00 2E+00 Metal Arsenic C 2.6-17.6 9.36E+00 11/16 5.77E-06 70.7 29.3 0.0 <1 
Lead 7.6-1150 1.15E+03 14/16 
Vanadium NC 22.1 - 3570 6.77E+02 16/16 100.0 0.0 0.0 

44 IND AR35 3E-06 <1 <1 PAH Benzo a rene C 0.23 - 1.2 1.20E+00 2/2 1.86E-06 35.8 64.2 0.0 
44 IND AR36 1E-05 2E+00 <1 Metal Arsenic C 2 - 42.9 1.41 E+01 7/11 8.69E-06 70.7 29.3 0.0 <1 
44 IND AV36 8E-06 <1 <1 Metal Arsenic C 2.8-15 1.22E+01 13/13 7.53E-06 70.7 29.3 0.0 <1 
44 IND AW36 6E-06 <1 <1 Metal Arsenic C 2.1 - 13 7.14E+00 12/12 4.40E-06 70.7 29.3 0.0 <1 
44 IND AY35 7E-06 <1 <1 Metal Arsenic C 4.3 - 11.9 1.19E+01 3/3 7.34E-06 70.7 29.3 0.0 <1 

45 RD AH27 1E-05 <1 <1 Metal Arsenic C 0.72 -16.5 1.65E+01 2/3 1.02E-05 70.7 29.3 0.0 <1 
45 RD Al27 2E-05 <1 <1 Metal Arsenic C 2.4-21.8 2.18E+01 4/8 1.34E-05 70.7 29.3 0.0 <1 

PAH Benzo a rene C 0.76 - 0.76 7.60E-01 1/8 1.18E-06 35.8 64.2 0.0 
45 RD Al28 1E-06 <1 <1 PAH Benzo a rene C 0.67 - 0.67 6.70E-01 1/5 1.04E-06 35.8 64.2 0.0 
45 RD AJ25 7E-06 2E+00 <1 Metal Arsenic C 3.2 - 11.6 1.07E+01 4/4 6.60E-06 70.7 29.3 0.0 <1 
45 RD AJ28 6E-06 <1 <1 Metal Arsenic C 4.2 -17.9 7.47E+00 11/19 4.60E-06 70.7 29.3 0.0 <1 
45 RD AK26 3E-06 2E+00 <1 Metal Arsenic C 0.88 -12 4.52E+00 14/19 2.79E-06 70.7 29.3 0.0 <1 
45 RD AK27 2E-05 <1 <1 Metal Arsenic C 2.9- 49.9 3.64E+01 7/15 2.24E-05 70.7 29.3 0.0 <1 
45 RD AK28 1E-05 <1 <1 Metal Arsenic C 1.2 - 15.2 1.52E+01 8/13 9.37E-06 70.7 29.3 0.0 <1 

Lead 3.3-4850 1.04E+03 13/13 
45 RD AL27 9E-07 2E+00 2E+00 Pest/PCB Aroclor-1260 NC 3.3 - 3.3 3.30E+00 1/11 8.93E-07 1.56E+00 34.1 65.9 0.0 
45 RD AL28 4E-07 2E+00 <1 Metal Lead 5.9-1900 1.90E+03 3/3 
45 RD AL30 5E-06 <1 <1 Metal Arsenic C 3.1 - 11.3 8.46E+00 4/5 5.22E-06 70.7 29.3 0.0 <1 
45 RD AM28 1E-05 <1 <1 Metal Arsenic C 1.4-16.7 1.55E+01 4/4 9.57E-06 70.7 29.3 0.0 <1 
45 RD AM29 1E-05 <1 <1 Metal Arsenic C 5 - 16.4 1.64E+01 3/4 1.01 E-05 70.7 29.3 0.0 <1 
45 RD AN28 6E-06 <1 <1 Metal Arsenic C 1.6 -12.6 9.66E+00 4/5 5.96E-06 70.7 29.3 0.0 <1 

EMl-1 Ml BA34 5E-06 <1 <1 Metal Arsenic C 0.79-12 7.10E+00 7/9 4.38E-06 70.7 29.3 0.0 <1 • EMl-1 Ml BA35 1E-07 2E+00 <1 Metal Man anese NC 570 - 7730 7.73E+03 5/5 1.12E+00 92.7 0.0 7.3 
EMl-1 Ml 8832 2E-06 <1 <1 No COCs Identified 
EMl-1 Ml 8833 1E-05 4E+00 3E+00 Metal Arsenic C 2.7 - 13 1.30E+01 10/15 8.02E-06 70.7 29.3 0.0 

Pest/PCB Aroclor-1254 C/NC 1.9-6.9 6.90E+00 2/25 1.87E-06 34.1 65.9 0.0 34.1 65.9 0.0 
EMl-1 Ml 8834 5E-06 2E+00 <1 Metal Arsenic C 3.2-14.5 7.20E+00 11/24 4.44E-06 70.7 29.3 0.0 <1 
EMl-1 Ml BC33 7E-06 <1 <1 Metal Arsenic C 0.59 - 14.5 9.86E+00 10/12 6.08E-06 70.7 29.3 0.0 <1 
EMl-1 Ml BD32 3E-05 <1 <1 Metal Arsenic C 3.5- 48.6 4.86E+01 6/10 3.00E-05 70.7 29.3 0.0 <1 
EMl-1 Ml BD33 8E-06 <1 <1 Metal Arsenic C 0.85- 62 1.15E+01 25/26 7.07E-06 70.7 29.3 0.0 <1 
EMl-1 Ml BD34 7E-06 3E+00 2E+00 Metal Arsenic C 0.67 - 14.5 9.23E+00 15/20 5.69E-06 70.7 29.3 0.0 <1 

Pest/PCB Aroclor-1254 NC 0.087 - 3.3 3.30E+00 3/17 8.93E-07 1.56E+00 34.1 65.9 0.0 
EMl-1 Ml BE31 7E-06 <1 <1 Metal Arsenic C 1.2 - 12 1.20E+01 4/5 7.40E-06 70.7 29.3 0.0 <1 
EMl-1 Ml BE32 8E-06 <1 <1 PAH Benzo a rene C 0.096 - 5.3 4.18E+00 6/12 6.46E-06 35.8 64.2 0.0 
EMl-1 Ml BE33 5E-06 <1 <1 Metal Arsenic C 1.6 - 12 6.25E+00 44/45 3.85E-06 70.7 29.3 0.0 <1 
EMl-1 Ml BE34 1E-05 2E+01 2E+01 Metal Arsenic C 2.5- 11.8 4.91E+00 17/26 3.03E-06 70.7 29.3 0.0 <1 

Pest/PCB Aroclor-1254 C/NC 30 - 38 3.80E+01 2/25 1.03E-05 34.1 65.9 0.0 1.80E+01 34.1 65.9 0.0 
EMl-1 Ml BF31 4E-05 3E+00 <1 Metal Arsenic C 0.76-58.1 5.81E+01 6/6 3.58E-05 70.7 29.3 0.0 <1 

Co er NC 59-15000 1.50E+04 6/6 1.31 E+00 100.0 0.0 0.0 
Lead 16 - 4300 4.30E+03 6/6 

EMl-1 Ml BG32 2E-06 <1 <1 PAH rene C 0.27 - 0.7 7.00E001 2/9 1.08E-06 35.8 64.2 0.0 
EMl-1 Ml BG34 1E-05 <1 <1 Metal C 1.9 - 12 6.65E+00 9/10 4.10E-06 70.7 29.3 0.0 <1 

PAH rene C 0.066- 3.9 2.29E+00 5/10 3.55E-06 35.8 64.2 0.0 
EMl-1 Ml 8134 5E-05 2E+00 <1 Metal Arsenic C/NC 2.1 - 99.5 8.18E+01 6/11 5.05E-05 70.7 29.3 0.0 1.25E+00 70.6 29.3 0.1 

Lead 3.2 - 1340 8.36E+02 7/11 
EMl-1 Ml BJ33 7E-06 2E+00 <1 Metal Arsenic C 4.1 - 12.1 1.09E+01 4/4 6.70E-06 70.7 29.3 0.0 <1 
EMl-1 Ml BK32 2E-06 <1 <1 PAH Benzo a rene C 0.012 -0.74 7.40E-01 3/4 1.15E-06 35.8 64.2 0.0 

EOS-1 OS AL35 1E-05 2E+00 <1 Metal Arsenic C 6.9 - 12 1.20E+01 2/3 7.40E-06 70.7 29.3 0.0 <1 
Vanadium NC 73 - 390 3.90E+02 3/3 1.26E+00 100.0 0.0 0.0 

PAH Benzo a rene C 0.17-1.1 -1.10E+00 2/3 1.70E-06 35.8 64.2 0.0 
EOS-1 OS AL36 3E-05 8E+00 3E+00 Metal Antimon NC 19 - 209 2.09E+02 2/7 1.69E+00 100.0 0.0 0.0 

Arsenic C 2.9- 31 3.10E+01 2/7 1.91 E-05 70.7 29.3 0.0 <1 
Iron NC 6300 - 140000 1.40E+05 7/7 1.51 E+00 100.0 0.0 0.0 

PAH Benzo a rene C 0.18 - 2.5 2.50E+00 4/7 3.87E-06 35.8 64.2 0.0 
Pest/PCB Aroclor-1260 C/NC 0.11 - 5.5 5.50E+00 6/7 1.49E-06 34.1 65.9 0.0 E+00 34.1 65.9 0.0 • 
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TABLE 5-13: INCREMENTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

• Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home-
Total Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 

Redevelopment Planned Grid RME RME Segregated for Detected RME Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 
Block Reuse Number Cancer Risk HI HI Chemicals of Concern COC coc Concentrations EPC DF Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) 

EOS-1 OS AM36 2E-05 2E+01 1E+01 Metal Arsenic C 3.1 -26 1.40E+01 9/14 8.63E-06 70.7 29.3 0.0 <1 
Lead 9.3 - 883 8.83E+02 13/14 
Vanadium NC 16 - 720 3.99E+02 14/14 1.29E+00 100.0 0.0 0.0 

PAH C 0.045- 1.8 1.80E+00 5/14 2.79E-06 35.8 64.2 0.0 
Pest/PCB C/NC 0.022-110 2.52E+01 7/14 6.83E-06 34.1 65.9 0.0 1.20E+01 34.1 65.9 0.0 

EOS-1 OS AM37 3E-05 1E+01 8E+00 Metal Antimon NC 14.7 - 343 3.43E+02 8/14 2.77E+00 100.0 0.0 0.0 
Arsenic C 2.8 - 20.3 1.01 E+01 11/14 6.26E-06 70.7 29.3 0.0 <1 
Lead 160 -10600 2.91 E+03 13/14 

PAH C 0.15-20 2.00E+01 7/14 3.10E-06 35.8 64.2 0.0 
C 0.1 - 6.6 6.60E+00 9/14 1.02E-05 35.8 64.2 0.0 
C 0.15-12 1.20E+01 9/14 1.86E-06 35.8 64.2 0.0 

Dibenz a,h anthracene C 0.041 -1.5 1.50E+00 4/14 1.41 E-06 35.8 64.2 0.0 
Pest/PCB Aroclor-1254 NC 0.15-2.2 2.20E+00 4/14 5.96E-07 1.04E+00 34.1 65.9 0.0 

Aroclor-1260 C/NC 0.074-15 1.50E+01 12/14 4.06E-06 34.1 65.9 0.0 7.11E+00 34.1 65.9 0.0 
EOS-1 OS AM38 1E-05 3E+00 <1 Metal Arsenic C 2.1 -19.2 1.92E+01 4/6 1.18E-05 70.7 29.3 0.0 <1 

Lead 19.2 - 1180 9.27E+02 6/6 
EOS-1 OS AN36 2E-06 <1 <1 PAH Benzo a rene C 1.3 - 1.3 1.30E+00 1/3 2.01 E-06 35.8 64.2 0.0 
EOS-1 OS AN37 1E-04 3E+02 2E+02 Metal Antimon NC 11.8-1930 1.93E+03 5/6 1.56E+01 100.0 0.0 0.0 

Arsenic C 2.7-13.7 9.53E+00 6/6 5.88E-06 70.7 29.3 0.0 <1 
Co er NC 29.9-198000 1.98E+05 6/6 1.73E+01 100.0 0.0 0.0 
Iron NC 6220 - 194000 1.94E+05 6/6 2.09E+00 100.0 0.0 0.0 
Lead 139 - 8910 5.71 E+03 6/6 
Nickel NC 109-10300 1.03E+04 6/6 1.99E-08 1.77E+00 93.8 0.0 6.2 

Pest/PCB Aroclor-1260 C/NC 0.3 - 490 4.90E+02 6/8 1.33E-04 34.1 65.9 0.0 2.32E+02 34.1 65.9 0.0 
EOS-1 OS AN38 4E-05 1E+01 6E+00 Metal Arsenic C 2 - 29.5 2.58E+01 13/14 1.59E-05 70.7 29.3 0.0 <1 

Co er NC 224- 85600 2.10E+04 14/14 1.83E+00 100.0 0.0 0.0 

• Iron NC 1740-198000 1.76E+05 14/14 1.90E+00 100.0 0.0 0.0 
Lead 211 -4130 2.32E+03 14/14 

PAH Benzo hracene C 0.079 - 36 1.84E+01 8/14 2.85E-06 35.8 64.2 0.0 
Benzo ene C 0.064-14 7.07E+00 9/14 1.09E-05 35.8 64.2 0.0 
Benzo ranthene C 0.13-21 8.42E+00 11/14 1.30E-06 35.8 64.2 0.0 
Benzo ranthene C 0.045 - 20 9.71E+00 9/14 1.50E-06 35.8 64.2 0.0 
Diben nthracene C 0.049 - 1.7 1.70E+00 6/14 1.60E-06 35.8 64.2 0.0 

Pest/PCB Aldrin C 0.65 - 0.65 6.50E-01 1/14 1.21 E-06 42.0 58.0 0.0 <1 
Aroclor-1260 C/NC 0.44- 4.8 4.80E+00 7/8 1.30E-06 34.1 65.9 0.0 2.27E+00 34.1 65.9 0.0 

EOS-1 OS AN39 5E-07 2E+00 <1 Metal Lead 275 - 875 8.75E+02 2/2 
EOS-1 OS AO37 7E-06 <1 <1 Metal Arsenic C 5.2-12 1.20E+01 3/3 7.40E-06 70.7 29.3 0.0 <1 
EOS-1 OS AO39 9E-06 7E+00 3E+00 Metal Antimon NC 175- 364 3.64E+02 3/4 2.94E+00 100.0 0.0 0.0 

Arsenic C 9.3 -13.3 1.33E+01 2/5 8.20E-06 70.7 29.3 0.0 <1 
Iron NC 40100 - 178000 1.48E+05 5/5 1.59E+00 100.0 0.0 0.0 
Lead 12.6 -17600 1.27E+04 5/5 

EOS-1 OS AP38 1E-05 2E+01 1E+01 Metal Antimon NC 13.7-1510 1.51 E+03 2/2 1.22E+01 100.0 0.0 0.0 
Arsenic C 6-15.9 1.59E+01 2/2 9.80E-06 70.7 29.3 0.0 <1 
Iron NC 25500 - 200000 2.00E+05 2/2 2.15E+00 100.0 0.0 0.0 
Lead 92.2-19700 1.97E+04 2/2 

EOS-1 OS AQ39 8E-06 <1 <1 Metal Arsenic C 13-13 1.30E+01 1/7 8.02E-06 70.7 29.3 0.0 <1 
Lead 9.3 - 2300 2.30E+03 5/7 

EOS-1 OS AR40 2E-05 7E+00 6E+00 Metal Arsenic C 2 • 85.3 1.80E+01 15/17 1.11 E-05 70.7 29.3 0.0 <1 
Lead 7 - 2300 2.30E+03 15/17 

PAH Benzo a rene C 0.082 - 3.1 6.89E-01 5/15 1.07E-06 35.8 64.2 0.0 
Pest/PCB Aroclor-1260 C/NC 0.037 - 45 1.22E+01 13/17 3.31 E-06 34.1 65.9 0.0 5.79E+00 34.1 65.9 0.0 

EOS-1 OS AS38 2E-05 2E+00 <1 Metal Arsenic C 5.4 - 56.1 3.45E+01 9/9 2.13E-05 70.7 29.3 0.0 <1 
Lead 18-1440 1.44E+03 2/9 

PAH rene C 0.11 - 2 9.87E-01 5/9 1.53E-06 35.8 64.2 0.0 
EOS-1 OS AT38 1E-05 2E+00 <1 Metal NC 160 -160 1.60E+02 1/13 1.29E+00 100.0 0.0 0.0 

Arsenic C 6.1 -12 1.02E+01 13/13 6.29E-06 70.7 29.3 0.0 <1 
PAH Benzo a rene C 0.084 - 5.1 1.25E+00 6/13 1.94E-06 35.8 64.2 0.0 

EOS-1 OS AT39 8E-06 <1 <1 Metal Arsenic C 11 - 12 1.20E+01 2/2 7.40E-06 70.7 29.3 0.0 <1 
EOS-1 OS AU37 4E-04 7E+02 7E+02 Pest/PCB Aroclor-1260 C/NC 0.065 - 6600 1.54E+03 6/12 4.17E-04 34.1 65.9 0.0 7.30E+02 34.1 65.9 0.0 

voe 1,2,4-Trichlorobenzene NC 0.26 • 830 8.30E+02 3/12 1.38E-07 3.69E+00 7.3 0.0 92.7 

• EOS-1 OS AV37 2E-04 3E+02 3E+02 Metal Arsenic C 3.3 • 24 1.06E+01 19/19 6.55E-06 70.7 29.3 0.0 <1 
Pest/PCB Aroclor-1260 C/NC 0.055 • 3700 5.37E+02 13/19 1.45E-04 34.1 65.9 0.0 2.55E+02 34.1 65.9 0.0 
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TABLE 5-13: INCREMENTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

--- -----------·--- - ··- - - • Percent Contribution by Exposure Pathway Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk to Total RME HI 

Inhalation Home- Inhalation Home-

Total Total RME Basis Range of Chemical- (Releases grown Chemical- (Releases grown 

Redevelopment Planned Grid RME RME Segregated for Detected RME Specific Incidental Dermal to Ambient Produce Specific Incidental Dermal to Ambient Produce 

Block Reuse Number Cancer Risk HI HI Chemicals of Concern COC coc Concentrations EPC DF Cancer Risk Ingestion Contact Air) HI Ingestion Contact Air) 

EOS-2 OS AX36 1E-05 3E+00 <1 Metal Arsenic C 0.66 - 95.5 1.59E+01 14121 9.79E-06 70.7 29.3 0.0 <1 
EOS-2 OS AX37 5E-06 <1 <1 PAH Benzo a rene C 0.24- 2.1 2.10E+00 212 3.25E-06 35.8 64.2 0.0 
EOS-2 OS AY36 6E-05 3E+01 2E+01 Metal Arsenic CINC 2 - 200 7.28E+01 16116 4.49E-05 70.7 29.3 0.0 1.11E+00 70.6 29.3 0.1 

Pest/PCB Aroclor-1260 CINC 0.013- 47 4.70E+01 12116 1.27E-05 34.1 65.9 0.0 2.23E+01 34.1 65.9 0.0 
EOS-2 OS AY37 1E-05 5E+00 2E+00 Metal Arsenic C 3.1-19.7 1.42E+01 10110 8.77E-06 70.7 29.3 0.0 <1 

Lead 14.4 - 1480 1.48E+03 10110 
Pest/PCB Aroclor-1260 CINC 0.19-12 5.00E+00 6111 1.35E-06 34.1 65.9 0.0 2.37E+00 34.1 65.9 0.0 
svoc n-Nitroso-di-n- ro !amine C 2.8 - 2.8 2.80E+00 1111 2.15E-06 42.0 58.0 0.0 

EOS-2 OS AZ36 5E-05 4E+00 2E+00 Metal Arsenic C 0.72 - 63 3.12E+01 24125 1.93E-05 70.7 29.3 0.0 <1 
Lead 1.5-1700 1.18E+03 24125 

PAH C 0.087 -14 1.40E+01 5110 2.17E-06 35.8 64.2 0.0 
C 0.053-11 1.10E+01 4110 1.70E-05 35.8 64.2 0.0 
C 0.19-30 3.00E+01 5110 4.64E-06 35.8 64.2 0.0 

Benzo thene C 0.11 - 6.9 6.90E+00 4110 1.07E-06 35.8 64.2 0.0 
Diben ene C 0.16-2.1 2.10E+00 2110 1.98E-06 35.8 64.2 0.0 
lnden rene C 0.04 - 9.8 9.80E+00 4110 1.52E-06 35.8 64.2 0.0 

Pest/PCB Aroclor-1260 CINC 0.016-4.1 4.10E+00 14125 1.11 E-06 34.1 65.9 0.0 1.94E+00 34.1 65.9 0.0 
EOS-2 OS AZ37 1E-05 3E+00 <1 Metal Arsenic C 2 - 35.1 1.67E+01 11111 1.03E-05 70.7 29.3 0.0 <1 

Lead 18.7-1140 1.14E+03 11111 
PAH rene C 0.21 -1.5 1.50E+00 5112 2.32E-06 35.8 64.2 0.0 

EOS-2 OS BA36 4E-05 3E+00 <1 Metal C 0.59- 641 5.93E+01 35135 3.66E-05 70.7 29.3 0.0 <1 
PAH Benzo a rene C 0.058 - 3.1 2.52E+00 7/18 3.90E-06 35.8 64.2 0.0 

EOS-2 OS BB36 6E-06 <1 <1 Metal Arsenic C 3.2 - 11.2 7.24E+00 10110 4.46E-06 70.7 29.3 0.0 <1 

EOS-3 OS BE35 7E-06 <1 <1 Metal Arsenic C 1.2 - 12.6 5.23E+00 20124 3.23E-06 70.7 29.3 0.0 <1 
Lead 3.8- 6130 5.02E+03 23124 

PAH rene C 0.52 - 1.4 1.40E+00 2118 2.17E-06 35.8 64.2 0.0 • EOS-3 OS BE36 2E-05 2E+00 <1 Metal C 2.2 - 34 2.97E+01 5110 1.83E-05 70.7 29.3 0.0 <1 
PAH rene C 0.051 - 3.3 2.53E+00 7/10 3.92E-06 35.8 64.2 0.0 

EOS-3 OS BF35 5E-06 <1 <1 Metal C 0.87 - 22 7.01 E+00 15120 4.32E-06 70.7 29.3 0.0 <1 
EOS-3 OS BF36 3E-05 <1 <1 PAH Benzo thracene C 0.36 - 18 1.80E+01 3111 2.79E-06 35.8 64.2 0.0 

Benzo rene C 0.25 - 15 1.34E+01 5111 2.07E-05 35.8 64.2 0.0 
Benzo oranthene C 0.038-12 1.20E+01 6111 1.86E-06 35.8 64.2 0.0 
Benzo ranthene C 14 - 14 1.40E+01 1111 2.17E-06 35.8 64.2 0.0 

EOS-3 OS BG36 1E-05 2E+00 <1 Metal C 3.9-19.3 1.11E+01 9113 6.85E-06 70.7 29.3 0.0 <1 
PAH C 0.1 - 2 1.24E+00 10113 1.92E-06 35.8 64.2 0.0 

Dioxin C 0.000235 - 0.000235 2.35E-04 111 1.15E-06 70.7 29.3 0.0 
EOS-3 OS BG37 4E-05 5E+00 2E+00 Metal NC 4.8- 240 2.40E+02 212 1.94E+00 100.0 0.0 0.0 

Arsenic C 4.6 - 30 3.00E+01 2/2 1.85E-05 70.7 29.3 0.0 <1 
Lead 39 -1800 1.80E+03 212 

EOS-3 OS BG37 4E-05 5E+00 2E+00 Dioxin 1,2,3,7,8-PECDD C 0.00025 - 0.00025 2.50E-04 111 2.45E-06 70.7 29.3 0.0 
2,3,4,6,7,8-HXCDF C 0.00125 - 0.00125 1.25E-03 111 1.22E-06 70.7 29.3 0.0 
2,3,4,7,8-PECDF C 0.00132 - 0.00132 1.32E-03 111 6.46E-06 70.7 29.3 0.0 

EOS-3 OS BH36 1E-05 1E+01 5E+00 Metal Arsenic C 3.1 -14 6.28E+00 10116 3.87E-06 70.7 29.3 0.0 <1 
Lead 28.1-1500 9.53E+02 13116 
Vanadium NC 27 -1660 1.49E+03 15116 4.81E+00 100.0 0.0 0.0 

PAH Benzo a rene C 0.06 - 0.96 9.60E-01 9115 1.49E-06 35.8 64.2 0.0 
Pest/PCB Aroclor-1260 CINC 0.02 - 5.6 5.60E+00 10119 1.52E-06 34.1 65.9 0.0 2.65E+00 34.1 65.9 0.0 

Dioxin 2,3,4,7,8-PECDF C 0.000578 - 0.00057€ 5.78E-04 114 2.83E-06 70.7 29.3 0.0 
EOS-3 OS BH37 2E-05 <1 <1 Metal Arsenic C 3.4- 28 2.29E+01 717 1.41 E-05 70.7 29.3 0.0 <1 

Dioxin 2,3,4,7,8-PECDF C 0.0000673 - 0.000321 3.21 E-04 414 1.57E-06 70.7 29.3 0.0 
EOS-3 OS Bl36 1E-05 2E+00 <1 Metal Arsenic C 1.2 - 73 1.53E+01 17122 9.44E-06 70.7 29.3 0.0 <1 

PAH Benzo a rene C 0.038- 0.73 7.30E-01 10121 1.13E-06 35.8 64.2 0.0 
EOS-3 OS Bl37 2E-05 7E+00 3E+00 Metal Arsenic C 9.3-18 1.60E+01 515 9.85E-06 70.7 29.3 0.0 <1 

Lead 330 - 4700 3.34E+03 515 
Vanadium NC 53 - 880 8.80E+02 515 2.84E+00 100.0 0.0 0.0 

Pest/PCB Aroclor-1260 CINC 0.17 - 4 4.00E+00 515 1.08E-06 34.1 65.9 0.0 1.90E+00 34.1 65.9 0.0 
Dioxin 2,3,4,7,8-PECDF C 0.00013 - 0.000414 3.73E-04 415 1.82E-06 70.7 29.3 0.0 

EOS-3 OS BJ36 2E-05 5E+00 2E+00 Metal Antimon NC 170 -170 1.70E+02 111 1.37E+00 100.0 0.0 0.0 
Arsenic C 18-18 1.80E+01 111 1.11E-05 70.7 29.3 0.0 <1 
Co er NC 21000 - 21000 2.10E+04 111 1.83E+00 100.0 0.0 0.0 • Lead 1900 -1900 1.90E+03 111 

Dioxin 1,2,3,7,8-PECDD C 0.000235 - 0.000235 2.35E-04 111 2.30E-06 70.7 29.3 0.0 
2 3 4 7 8-PECDF C 0.000796 - 0.000796 7.96E-04 111 3.90E-06 70.7 29.3 0.0 
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TABLE 5-13: INCREMENTAL RISK - RISK CHARACTERIZATION ANALYSIS FOR SUBSURFACE SOIL (0 TO 10 FEET BGS), CONSTRUCTION WORKER SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total Total 
Redevelopment Planned Grid RME RME 

Block Reuse Number Cancer Risk HI 
EOS-5 OS U01 1E-05 <1 

Notes: All concentrations shown in mg/kg. 

bgs 

C 

coc 
DF 

EPC 

HI 

HXCDF 

IND 

mg/kg 

Ml 

NC 

OS 

PAH 

Pest 

PCB 

PECDD 

PECDF 

RD 

RME 

svoc 
voe 

Not applicable or chemical is not a COC for this endpoint 

Not evaluated because exposure pathway is incomplete 

Below ground surface 

Cancer effect 

Chemical of concern 

Detection frequency 

Exposure point concentration 

Hazard index 

Hexachlorodibenzofuran 

Industrial (industrial exposure scenario) 

Milligram per kilogram 

Maritime/Industrial (industrial exposure scenario) 

Noncancer effect 

Open space (recreational exposure scenario) 

Polynuclear aromatic hydrocarbon 

Pesticide 

Polychlorinated biphenyl 

Pentachlorodibenzo-p-dioxin 

Pentachlorodibenofuran 

Research and development (residential exposure scenario) 

Reasonable maximum exposure 
Semivolatile organic compound 

Volatile organic compound 

Revised Parcel E RI Report 

RME Basis 
Segregated for 

HI Chemicals of Concern COC coc 
<1 Metal C 

PAH C 
C 
C 
C 

Range of 
Detected RME 

Concentrations EPC 
1.8 - 12.8 

0.031 - 8.8 
0.052 -13 
0.068 - 21 
0.075-1.7 

Page 5 of 5 

Chemical
Specific 

Cancer Risk 
2.52E-06 
1.36E-06 
4.30E-06 
3.25E-06 
1.60E-06 

Percent Contribution by Exposure Pathway 
to Total RME Cancer Risk 

Incidental 
Ingestion 

70.7 
35.8 
35.8 
35.8 
35.8 

Dermal 
Contact 

29.3 
64.2 
64.2 
64.2 
64.2 

Inhalation 
(Releases 

to Ambient 
Airr 

0.0 
0.0 
0.0 
0.0 
0.0 

Home
grown 

Produce 
Chemical
Specific 

HI 
<1 

Percent Contribution by Exposure Pathway 
to Total RME HI 

Incidental 
Ingestion 

Dermal 
Contact 

Inhalation 
(Releases 

to Ambient 
Air) 

Home
grown 

Produce 
Ingestion 
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TABLE 5-14: RISK CHARACTERIZATION ANALYSIS FORA-AQUIFER GROUNDWATER BASED ON PLANNED REUSE 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total Source 
RME RME Aquifer for 

Redevelopment Planned Exposure Cancer Total Segregated Exposure Exposure 
Block Reuse Area Risk RME HI HI Pathway Pathway 

31A MU IR-12 Plume 7.48E-05 2.86E+00 1.54E+00 Vapor Intrusion A 

318/36, 43 IND 8406 Plume 6.77E-04 4.58E+00 3.21 E+00 Vapor Intrusion A 

318/36, 43, 44 IND IR-12 Plume 4.45E-05 2.86E+00 1.54E+00 Vapor Intrusion A 

318/36, 40, 43, 44 IND IR-39 Plume 1.13E-03 1.10E+01 5.31E+00 Vapor Intrusion A 

41 IND IR-08 Plume 1. 70E-06 2.42E-02 <1 Vapor Intrusion A 

43 IND IR-05 Plume 3.19E-05 1.34E+00 1.30E+00 Vapor Intrusion A 

44 IND IR-03 Plume 6.99E-05 6.55E-01 <1 Vapor Intrusion A 

45 RD IR-12 Plume 7.48E-05 2.86E+00 1.54E+00 Vapor Intrusion A 

Revised Parcel E RI Report 

RME 
Total RME Total RME Segregated 

Cancer Risk HI for HI for 
for Exposure Exposure Exposure 

Pathway Pathway Pathway Chemical of Concern (COC) 

7.48E-05 2.86E+00 1.54E+00 voe 1, 1-Dichloroethane 

1,4-Dichlorobenzene 

Benzene 

Chloroform 

lsopropylbenzene 

Naphthalene 

Tetrachloroethene 

Trichloroethene 

6.77E-04 4.58E+00 3.21E+00 voe 1,2-Dichloroethene (total) 

1 ,4-Dichlorobenzene 

Carbon tetrachloride 

Tetrachloroethene 

Trichloroethene 

Vinyl chloride 

4.45E-05 2.86E+00 1.54E+00 voe 1, 1-Dichloroethane 

1 ,4-Dichlorobenzene 

Benzene 

Chloroform 

lsopropylbenzene 

Naphthalene 

Tetrachloroethene 

1.13E-03 1.10E+01 5.31E+00 voe Benzene 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Naphthalene 

Trichloroethene 

Xylene (total) 

1.70E-06 2.42E-02 <1 voe I Chloroform 

3.19E-05 1.34E+00 1.30E+00 voe I Naphthalene 

6.99E-05 6.55E-01 <1 voe 1,4-Dichlorobenzene 

Benzene 

Chloroform 

Naphthalene 

Trichloroethene 

Vinyl chloride 

7.48E-05 2.86E+00 1.54E+00 voe 1, 1-Dichloroethane 

1 ,4-Dichlorobenzene 

Benzene 

Chloroform 

lsopropylbenzene 

Naohthalene 
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Percent(%) 
Contribution to Percent(%) 

Total RME Contribution to 
RME Chemical- Cancer Risk for Total RME HI for 

Basis for Detection Concentration Specific Exposure Chemical- Exposure 
coc Frequency (µglL) Cancer Risk Pathway Specific HI Pathway 

C 23187 2.29E+01 3.53E-06 4.7 1.08E-02 0.4 

C 8187 1.90E+01 8.89E-06 11.9 2.35E-03 0.1 

C 22189 4.52E+00 1.21 E-05 16.1 3.41 E-02 1.2 

C 2187 2.00E+00 2.86E-06 3.8 6.14E-03 0.2 

NC 6 / 20 1.20E+01 - - 1.53E+00 53.6 

C 3 I 48 2.65E+01 7.39E-06 9.9 1.74E-01 6.1 

C 11 / 87 2.01E+01 3.74E-05 50.0 4.34E-01 15.2 

C 28 / 87 4.40E+00 1.53E-06 2.0 3.12E-03 0.1 

NC 6 I 41 5.80E+02 -- -- 2.77E+00 60.6 

C 18 / 67 7.80E+00 2.17E-06 0.3 9.65E-04 0.0 

C 1 / 49 4.80E-01 6.27E-06 0.9 2.44E-01 5.3 

C 7 I 66 1.70E+01 1.88E-05 2.8 3.66E-01 8.0 

C 8 / 67 6.17E+02 1.28E-04 18.8 4.38E-01 9.6 

C 1 / 67 2.50E+01 5.22E-04 77.1 2.76E-01 6.0 

C 23187 2.29E+01 2.10E-06 4.7 1.08E-02 0.4 

C 8187 1.90E+01 5.29E-06 11.9 2.35E-03 0.1 

C 22 / 89 4.52E+00 7.18E-06 16.1 3.41 E-02 1.2 

C 2 I 87 2.00E+00 1.70E-06 3.8 6.14E-03 0.2 

NC 6 I 20 1.20E+01 - - 1.53E+00 53.6 

C 3/ 48 2.65E+01 4.40E-06 9.9 1.74E-01 6.1 

C 11 187 2.01 E+01 2.23E-05 50.0 4.34E-01 15.2 

C/NC 15 / 48 6.27E+02 9.97E-04 88.3 4.74E+00 42.9 

C 2 / 46 4.00E+00 2.38E-06 0.2 3.75E-03 0.0 

C 1 / 46 3.50E-01 4.57E-06 0.4 1.78E-01 1.6 

C 3147 5.40E+01 4.60E-05 4.1 1.66E-01 1.5 

C 6139 2.20E+02 3.65E-05 3.2 1.45E+00 13.1 

C 5 / 46 2.05E+02 4.24E-05 3.7 1.45E-01 1.3 

NC 8 I 39 1.30E+03 -- -- 3.85E+00 34.9 

C 1 113 2.00E+00 1.70E-06 100.0 6.14E-03 25.4 

C/NC 2 / 12 1.90E+02 3.16E-05 98.9 1.25E+00 93.1 

C 18 / 67 8.36E+01 2.33E-05 33.3 1.03E-02 1.6 

C 39/ 67 4.76E+00 7.57E-06 10.8 3.60E-02 5.5 

C 3/ 67 1.40E+01 1.19E-05 17.1 4.30E-02 6.6 

C 30 / 61 2.53E+01 4.19E-06 6.0 1.66E-01 25.4 

C 8 / 67 1.50E+01 3.10E-06 4.4 1.06E-02 1.6 

C 1 / 67 8.70E-01 1.82E-05 26.0 9.62E-03 1.5 

C 23187 2.29E+01 3.53E-06 4.7 1.08E-02 0.4 

C 8 I 87 1.90E+01 8.89E-06 11.9 2.35E-03 0.1 

C 22 / 89 4.52E+00 1.21 E-05 16.1 3.41 E-02 1.2 

C 2187 2.00E+00 2.86E-06 3.8 6.14E-03 0.2 

NC 6 I 20 1.20E+01 - - 1.53E+00 53.6 

C 3 I 48 2.65E+01 7.39E-06 9.9 1.74E-01 6.1 
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TABLE 5-14: RISK CHARACTERIZATION ANALYSIS FOR A-AQUIFER GROUNDWATER BASED ON PLANNED REUSE (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total 
RME 

Redevelopment Planned Exposure Cancer Total 
Block Reuse Area Risk RMEHI 

45 RD IR-12 Plume 7.48E-05 2.86E+00 

45 RD 042073 2.43E-06 6.07E-03 

EMl-1 Ml IR-03 Plume 6.99E-05 6.55E-01 

EMl-1 Ml IR-08 Plume 1.70E-06 2.42E-02 

EMl-1 Ml B521 Plume 5.80E-05 1.70E+00 

Notes: All concentrations shown in micrograms per liter (µg/l). 

% 
Not applicable or chemical is not a chemical of concern for this endpoint 
Percent 

C Cancer effect 
HI Hazard index 
IND Industrial (industrial exposure scenario) 
IR Installation Restoration 
Ml Maritimeflndustrial (industrial exposure scenario) 
MU Mixed use (residential exposure scenario) 
NC Noncancer effect 
RD Research and development (residential exposure scenario) 
RME Reasonable maximum exposure 
VOC Volatile organic compound 

Revised Parcel E RI Report 

Source Total RME 
RME Aquifer for Cancer Risk 

Segregated Exposure Exposure for Exposure 
HI Pathway Pathway Pathway 

1.54E+00 Vapor Intrusion A 7.48E-05 

<1 Vapor Intrusion A 2.43E-06 

<1 Vapor Intrusion A 6.99E-05 

<1 Vapor Intrusion A 1.70E-06 

1.55E+00 Vapor Intrusion A 5.80E-05 

RME 
Total RME Segregated 

HI for HI for 
Exposure Exposure 
Pathway , Pathway 

2.86E+00 1.54E+00 

6.07E-03 <1 

6.55E-01 <1 

2.42E-02 <1 

1.70E+00 1.55E+00 
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Percent(%) • Contribution to Percent(%) 
Total RME Contribution to 

RME Chemical- Cancer Risk for Total RME HI for 
Basis for Detection Concentration Specific Exposure Chemical- Exposure 

Chemical of Concern (COC) coc Frequency (µg/L) Cancer Risk Pathway Specific HI Pathway 

voe IT etrachloroethene C 11 / 87 2.01E+01 3.74E-05 50.0 4.34E-01 15.2 

I Trichloroethene C 28 / 87 4.40E+00 1.53E-06 2.0 3.12E-03 0.1 

voe Chloroform C 4/6 8.00E-01 1.14E-06 47.1 2.46E-03 40.5 

Trichloroethene C 5/6 3.70E+00 1.28E-06 52.9 2.63E-03 43.2 

voe 1,4-Dichlorobenzene C 18 / 67 8.36E+01 2.33E-05 33.3 1.03E-02 1.6 

Benzene C 39/ 67 4.76E+00 7.57E-06 10.8 3.60E-02 5.5 

Chloroform C 3/ 67 1.40E+01 1.19E-05 17.1 4.30E-02 6.6 

Naphthalene C 30 / 61 2.53E+01 4.19E-06 6.0 1.66E-01 25.4 

Trichloroethene C 8/67 1.50E+01 3.10E-06 4.4 1.06E-02 1.6 

Vinyl chloride C 1 / 67 8.70E-01 1.82E-05 26.0 9.62E-03 1.5 

voe I Chloroform C 1 / 13 2.00E+00 1.70E-06 100.0 6.14E-03 25.4 

voe Benzene C 3 / 72 1.00E+00 1.59E-06 2.7 7.56E-03 0.4 

Carbon tetrachloride C/NC 1 / 73 2.00E+00 2.61E-05 45.0 1.02E+00 59.7 

Chloroform C 2 I 73 2.40E+00 2.04E-06 3.5 7.37E-03 0.4 

Tetrachloroethene C 6 I 73 2.44E+01 2.70E-05 46.5 5.25E-01 30.8 

• 

• 
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TABLE 5-15: RISK CHARACTERIZATION ANALYSIS FOR A-AQUIFER GROUNDWATER, CONSTRUCTION WORKER EXPOSURE SCENARIO 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

RME 
Total Source Total RME Segregated 
RME RME Aquifer for Cancer Risk Total RME HI HI for 

Redevelopment Planned Exposure Cancer Total Segregated Exposure Exposure for Exposure for Exposure Exposure 
Block Reuse Area Risk RME HI HI Pathway Pathway Pathway Pathway Pathway Chemical of Concern (COC) 
EOS-1 OS IR-02 Plume 7.65E-05 9.55E-01 <1 Trench Vapor A 7.07E-07 3.35E-01 -- -- No COCs Identified 

Inhalation 
Trench Dermal A 7.58E-05 6.20E-01 -- PAH Benzo(a)anthracene 

Contact Benzo( a lovrene 
Benzo(b )fluoranthene 
lndeno/1,2,3-cd1nvrene 

44, EMl-1, EOS-2, IND, Ml, & OS IR-03 Plume 4.27E-05 1.77E+00 1.00E+00 Trench Vapor A 3.51E-06 1.21 E+00 9.24E-01 voe 1,4-Dichlorobenzene 
EOS-3 Inhalation 

.. 
Naphthalene 

Trench Dermal A 3.92E-05 5.61 E-01 -- Metal Arsenic 
Contact PAH Benzo/ a )anthracene 

Benzo(b )fluoranthene 
Chrvsene 

31B/36, 43 IND B406 Plume 7.53E-06 2.58E+00 2.32E+00 Trench Vapor A 5.99E-06 2.41 E+00 2.19E+00 voe Trichloroethene 
Inhalation Vinyl chloride 

1,2-Dichloroethene (total) 
Trench Dermal A 1.54E-06 1.71 E-01 -- -- No COCs Identified 

Contact 

43 IND IR-05 Plume 1.95E-05 6.30E+00 6.08E+00 Trench Vapor A 8.43E-06 6.02E+00 5.92E+00 voe Naphthalene 
Inhalation 

Trench Dermal A 1.11E-05 2.81 E-01 -- Metal Arsenic 
Contact PAH Benzo(a)anthracene 

voe Naphthalene 

41,EMl-1 Ml, IND IR-08 Plume 2.62E-06 7.55E-02 <1 Trench Vapor A 6.81E-08 1.09E-02 -- -- No COCs Identified 
Inhalation 

Trench Dermal A 2.55E-06 6.46E-02 -- PAH Benzo(a)pyrene 
Contact 

31A, 31B/36, 43, MU, RD, IND IR-12 Plume 9.55E-06 2.60E+00 2.07E+00 Trench Vapor A 2.32E-06 2.11E+00 1.73E+00 voe Naphthalene 
44,45 Inhalation 

Trench Dermal A 7.23E-06 4.92E-01 -- PAH Chrysene 
Contact 

40,41,43 IND IR-39 Plume 5.44E-05 1.22E+01 8.18E+00 Trench Vapor A 4.51E-05 1.13E+01 8.02E+00 voe Benzene 
Inhalation Chloroform 

Naphthalene 
Trench Dermal A 9.21E-06 9.06E-01 -- voe Benzene 

Contact Naohthalene 

EMl-1, EOS-2 Ml.OS B521 Plume 1.60E-05 5.61 E-01 <1 Trench Dermal A 1.54E-05 2.16E-01 PAH Benzo a anthracene 
Contact Ch sene 

44 IND AM32 1.573E-06 4.41 E-02 <1 Trench Dermal A 1.57E-06 4.41 E-02 Metal Arsenic 
Contact 

44 IND AN33 1.14E-06 3.11 E-02 <1 Trench Dermal A 1.14E-06 3.11 E-02 Metal Arsenic 
Contact 

44 IND AT36 2.034E-06 9.54E-02 <1 Trench Dermal A 2.03E-06 9.54E-02 Metal Pentachlorophenol 
Contact 

EMl-1 Ml BF29 1.069E-06 3.72E-02 <1 Trench Dermal A 1.07E-06 3.72E-02 Metal Arsenic 
Contact 
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Percent(%) 
Contribution to Percent(%) 

Chemical- Total RME Cancer Contribution to Total 
Basis for Detection RME Specific Risk for Exposure Chemical- RME HI for Exposure 

coc Frequency Concentration Cancer Risk Pathway Specific HI Pathway 

-- -- -- -- -- -- --
i 

C 3/25 9.0E+00 1.3E-05 17.8 -- --
C 1 / 25 2.0E+00 4.5E-05 58.8 -- --
C 2 I 25 4.0E+00 8'9E-06 11.8 -- --
C 1 / 25 2.0E+00 6.4E-06 8.4 -- --

C 18 / 67 8.4E+01 1:3E-06 35.8 -- --
C 30 / 61 2.5E+01 1.1 E-06 31.9 -- --
C 29/ 59 4.9E+02 1.2E-05 31.1 -- --
C 5 / 61 1.2E+01 1.7E-05 43.8 -- --
C 1 / 60 3.0E+00 6.7E-06 17.0 -- --
C 5 / 61 1.1E+01 1.6E-06 4.0 -- --

C 26 / 50 6.2E+02 1.7E-06 29.2 -- --
C 4/ 49 2.5E+01 4.0E-06 66.3 -- --

NC 5/20 5.8E+02 \ -- -- 1.9E+00 78.7 

-- -- -- -- -- -- --

C/NC 1 / 21 1.9E+02 8.4E-06 99.9 5.7E+00 94.9 

C 21 / 21 1.2E+02 3.0E-06 27.4 -- --
C 1 / 49 3.5E+00 5.2E-06 47.1 -- --
C 1 / 21 1.9E+02 2.8E-06 25.6 -- --

-- -- -- -- -- -- --

C 1 / 25 1.0E-01 2.2E-06 87.3 -- --

C 3/ 48 2.7E+01 1.2E-06 50.6 8.0E-01 37.8 

C 1 / 48 3.5E+01 5.2E-06 72.3 -- --

C/NC 15 / 48 6.3E+02 3.3E-05 72.5 2.7E+00 23.5 
C 3147 5.4E+01 1.8E-06 4.1 1.1E-01 1.0 

C/NC 15 / 28 2.2E+02 9.8E-06 21.6 6.6E+00 58.3 
C 15 / 48 6.3E+02 2.SE-06 27.1 - --
C 15 / 28 2.2E+02 3.3E-06 35.7 -- --

C 1 / 44 7.8E+00 1.2E-05 75.2 
C 2 / 44 1.4E+01 2.1E-06 13.6 

C 4/6 6.3E+01 1.6E-06 100.0 

C 5/5 4.6E+01 1.1E-06 100.0 

C 1/8 1.4E+01 1.7E-06 85.4 

C 6/6 4.3E+01 1.1E-06 100.0 
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TABLE 5-15: RISK CHARACTERIZATION ANALYSIS FOR A-AQUIFER GROUNDWATER, CONSTRUCTION WORKER EXPOSURE SCENARIO (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Redevelopment 
Block 

EOS-1 

Notes: 

C 

HI 

IND 

IR 

Ml 

MU 
NC 

OS 
PAH 

RD 

RME 

voe 

Total 
RME RME 

Planned Exposure Cancer Total Segregated 
Reuse Area Risk RME HI 

OS AV37 1.461 E-06 1.37E-01 

All concentrations shown in micrograms per liter (µg/L). 

Not applicable or chemical is not a chemical of concern for this endpoint 

Cancer effect 

Hazard index 

Industrial 

Installation Restoration 

Maritime/industrial 

Mixed use (residential exposure scenario) 

Noncancer effect 

Open space (recreational exposure scenario) 

Polycyclic aromatic hydrocarbon 

Research and development (residential exposure scenario) 

Reasonable maximum exposure 

Volatile organic compound 

HI 

<1 

Revised Parcel E RI Report 

RME 
Source Total RME Segregated 

Aquifer for Cancer Risk Total RME HI HI for 
Exposure Exposure for Exposure for Exposure Exposure 
Pathway Pathway Pathway Pathway Pathway. Chemical of Concern (COC) 

Trench Dermal A 1.46E-06 1.37E-01 -- Metal !Arsenic 
Contact 

Page 2 of 2 

Percent(%) • Contribution to Percent(%) 
Chemical- Total RME Cancer Contribution to Total 

Basis for Detection RME Specific Risk for Exposure Chemical- RME HI for Exposure 
coc Frequency Concentration Cancer Risk Pathway Specific HI Pathway 

C 5/7 5.8E+01 1.5E-06 100.0 -- --

• 

• 
BAI.5106.0005.0007 



• 

• 

• 

TABLE 5-16: RISK CHARACTERIZATION ANALYSIS FOR B-AQUIFER GROUNDWATER BASED ON DOMESTIC USE 

Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Total RME 
Total Source Cancer Risk 
RME RME Aquifer for for 

Redevelopment Planned Exposure Cancer Total Segregated Exposure Exposure Exposure 
Block Reuse Area Risk RME HI HI Pathway. Pathway Pathway 

EOS-1 OS IR-02 Plume 2.99E-04 4.03E+00 2.64E+00 Domestic Use B 2.99E-04 

44, EMl-1, IND, Ml, IR-03 Plume 8.85E-04 1.58E+00 <1 Domestic Use B 8.85E-04 
EOS-2, EOS-3 OS 

31B/36, 43 IND B406 Plume 4.18E-04 4.41E+00 2.51E+00 Domestic Use B 4.18E-04 

31B/36 IND 065082 4.52E-04 2.07E+00 1.77E+00 Domestic Use B 4.52E-04 

31B/36 IND 071079 3.07E-04 6.57E-01 <1 Domestic Use B 3.07E-04 

EOS-3 OS 099102 7.40E-04 3.96E+00 2.59E+00 Domestic Use B 7.40E-04 

Notes: All concentrations shown in micrograms per liter (µg/L}. 

Total RME 
HI for 

Exposure 
Pathway 

4.03E+00 

1.58E+00 

4.41E+00 

2.07E+00 

6.57E-01 

3.96E+00 

Percent(%) Percent(%) 
Contribution to Contribution to 

Chemical- Total RME Cancer Total RME HI for 
Basis for Detection RME : Specific Risk for Exposure Chemical- Exposure 

Chemical of Concern (COC) coc Frequency Concentration Cancer Risk Pathway Specific HI Pathway 

Metal !Arsenic C 1 / 3 2.1 E+00 3.0E-04 100.0 <1 

IManaanese NC 3/3 2.3E+03 2.6E+00 65.4 

Metal Arsenic C 5/8 6.2E+00 8.8E-04 99.8 <1 
voe Tetrachloroethene C 1 / 10 1.6E-01 1.5E-06 0.2 <1 

Metal Arsenic C 2/3 2.7E+00 3.8E-04 92.0 <1 --
Manganese NC 3/3 2.2E+03 -- -- 2.5E+00 55.9 

Thallium NC 1 / 3 3.5E+00 -- -- 1.5E+00 33.0 

voe 1,4-Dichlorobenzene C 1 / 8 1.6E+00 5.4E-06 1.3 <1 --
Tetrachloroethene C 1 / 8 2.9E+00 2.8E-05 6.7 <1 --

Metal Manganese NC 3/3 9.6E+02 -- -- 1.1 E+00 52.7 
voe 1,4-Dichlorobenzene C 1 / 8 1.7E+01 5.7E-05 12.7 <1 --

Tetrachloroethene C 1 / 8 4.1E+01 3.9E-04 87.1 <1 --
Trichloroethene C 1 / 8 1.5E+00 1.1 E-06 0.2 <1 --

Metal Arsenic C 1 / 3 1.4E+00 2.0E-04 65.0 <1 --
voe 1,4-Dichlorobenzene C 1 / 9 2.2E+00 7.4E-06 2.4 <1 --

T etrach loroethene C 1 / 9 6.1E+00 5.9E-05 19.1 <1 --
Vinvl chloride C 1 / 9 1.3E+00 4.1 E-05 13.4 <1 --

Metal Arsenic C 3 I 3 5.2E+00 7.4E-04 100.0 <1 
1--------+-----------------------------------------
M an anese NC 3 I 3 2.2E+03 2.5E+00 63.8 

Risk results shown are based on based on residential exposure to B-aquifer groundater from domestic use. The risk chracterizalion analysis for domestic use of groundwater in the B-aquifer is based on risk results parcel-wide, regardless of planned reuse. 

Not applicable or chemical is not a chemical of concern for this endpoint 

C Cancer effect 

HI Hazard index 

IND Industrial (industrial exposure scenario) 

IR Installation Restoration 

Ml Maritime/Industrial (industrial exposure scenario) 

NC Noncancer effect 

OS Open space (recreational exposure scenario) 

RME Reasonable maximum exposure 

voe Volatile organic compound 
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• • • TABLE 5-17: RISK TO BIRDS AND MAMMALS AT PARCEL E 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

House Mouse 

Adult Juvenile American Kestrel Red-tailed Hawk 
EPC PSC PSC PSC PSC 

Analyte (mg/kg) m /k HQ m /k HQ m /k HQ m /k HQ 

Metals 

Copper 1,061.84 470 598 1,084 133,137 0.01 

Lead - original TRV 525.63 808 0.65 1,365 442 1,057 0.50 

Lead - revised TRV 525.63 197 252 442 1,057 0.50 

Molybdenum 30.82 46 0.67 58 0.53. 1,269 0.02 170,885 0.0002 

Nickel 359.32 1,941 0.19 2,751 0.13 2,563 0.14 NA NC 

Zinc 700.13 719 0.97 1,111 0.63 1,927 0.36 NA NC 

Organic Compounds 

Toluene 0.01 4,577 0.000003 5,811 0.000002 NA NC NA NC 

Trichloroethene 0.21 123 0.0017 157 0.001 NA NC NA NC 

Xylene 0.01 369 0.00002 469 0.00002 NA NC NA NC 

Total Aroclors 79.91 62 37 37 4,984 0.02 

Total DDTs 0.29 162 0.002 206 4 0.07 476 0.001 

Notes: Shaded and bold text indicates HQ exceeded 1. 

DDT Dichlorodiphenyltrichloroethane 
EPC Exposure point concentration; the lower of the maximum or the UCLes concentration in soil in Parcel E 
HQ Hazard quotient 
mg/kg Milligram per kilogram 
NA Not available 
NC Not calculated 
PSC Protective soil concentration 
UCLes 95 percent upper confidence limit on the mean 
TRV Toxicity reference value 
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6.0 REMEDIAL INVESTIGATION SUMMARY AND CONCLUSION 

The purpose of this revised Parcel E RI Report is to ( 1) characterize the nature and extent of 
CERCLA-regulated hazardous chemicals at Parcel E, (2) assess risks associated with chemicals 
present at Parcel E, and (3) identify areas proposed for response action. This revised report was 
prepared because the Parcel E boundaries had changed and several investigations and removal 
actions had been conducted at the parcel since the original RI report was submitted in 1997 
(Tetra Tech, LFR, and U&A 1997). 

6.1 REMEDIAL INVESTIGATION SUMMARY 

This revised Parcel E RI report accomplished the following objectives: 

• Summarized previous investigations, evaluations, and removal actions conducted in 
Parcel E. These activities included (1) initial investigations to identify sites where 
releases may have occurred; (2) investigations using biased sampling methods to 
characterize the nature and extent of CERCLA-regulated chemicals; (3) removal 
actions conducted to limit risks to human health and the environment; and (4) other 
investigations conducted in parallel with the CERCLA RI process, such as those 
related to TPH and radioactive materials . 

. • 

• Summarized the physical characteristics of Parcel E, including geology and 
, hydrogeology, relevant to understanding the current conditions at Parcel E and how 
they may impact future migration and exposure to chemicals present .at Parcel E. 

• Evaluated the nature and extent of chemicals in soil, groundwater, and sediment at · 
Parcel E by compiling and evaluating data from previous investigations. The nature 
and extent evaluation was conducted separately for each redevelopment block at 
Parcel E. 

• Developed a CSM that describes the sources of chemicals, transport routes, exposure 
pathways, and potential human and ecological receptors. 

• Conducted risk assessments that used the CSMs and data from previous 
investigations to identify areas that are proposed for response action to protect human 
health and the environment. 

Risks associated with radioactive materials are being assessed separately under the basewide 
radiological program, and therefore were not addressed in this RI Report. Sites where TPH and 
associated fuel constituents are the only COCs are being addressed under the TPH corrective 
action program. 

The HHRA evaluated potential risks to human receptors for exposure pathways and scenarios 
assocfated with the planned reuse of each redevelopment block. The HHRA results for soil, 
groundwater, and sediment are summarized below: 
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• Soil: The total risk results for soil indicated that concentrations of chemicals in many • 
gri~~ throughout Parcel E present a potential risk based on an excess lifetime cancer 
risk:threshold of 1 E-06 or potential noncancer hazards that exceeded the threshold HI 
of HO, based on planned reuse. Under the incremental risk evaluation for soil, fewer 
grids exceeded the cancer risk or noncancer hazard thresholds because metals at 
concentrations less than ambient concentrations (those considered by the Navy to be 
ubiquitous) were excluded from the risk analysis. The chemicals in soil at Parcel E 
thadcontribute to human health risk include metals at concentrations above ambient 
concentrations and organic chemicals such.as voes, SVOes, PeBs, and pesticides. 

• Groundwater: The HHRA results for groundwater indicated that risk from exposure 
to voes in the A-aquifer from vapor intrusion exceeded the excess lifetime cancer 
risk 1threshold of lE-06 and noncancer HI threshold of 1.0 in several redevelopment 
blocks at Parcel E. The HHRA also found that risk from exposure to arsenic, 

I 

maqganese, and voes in B-aquifer groundwater from domestic use exceeded the 
exc~ss lifetime cancer risk threshold of 1 E-06 and noncancer hazard index threshold 
of i!!.o in several redevelopment blocks at Parcel E. 

• Sed.iment: The HHRA results for sediment in the intertidal zone indicated that risk 
from exposure to total PeBs from direct contact and risk from exposure to chromium 
andi: total PeBs from shellfish ingestion exceeded the cancer risk threshold of 1 E-06 
and!:noncancer HI threshold of 1.0 in redevelopment blocks along the shoreline at 
Pari;:el E. 

Potential risks to ecological receptors posed by exposure to onshore soil and intertidal sediments 
were evaluated in the BERA and SLERA, respectively: 

• Th~ BERA evaluated potential ecological risks from exposure to onshore soil in areas 
pl~ed for open space reuse along the Parcel E shoreline. The BERA found 
potential risk to bird and mammals from exposure to copper, lead, and total PeBs in 

,I 

_ onshore soil in the open space areas. Risk to ecological receptors is not considered 
significant and does not warrant response action based only on ecological concerns. 
However, ecological benchmarks will be considered during any response action 
undertaken to address risk identified in the HHRA. 

• The SLERA, which was presented as part of the Parcels E and E-2 Shoreline 
ehfu"acterization Technical Memorandum, evaluated potential ecological risk from 
ex~osure to sediments in the intertidal zone, which includes all of the Parcel E 
shoreline. The SLERA found potential risk to benthic invertebrates, birds, and 
mammals from exposure to metals and total PeBs in surface and subsurface 
sediments along the shoreline·. 

• 

The potential ::for chemicals in groundwater to affect the Bay was evaluated by screening the 
most recent grbundwater data in the RI data set against surface water criteria listed in Table 4-1. 
Based on this ~valuation, metals, PeBs, and TPH in groundwater have the potential to affect the • 
Bay. 

Revised Parcel :E RI Report 
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Table 6-1 summarizes the major findings of this Revised Parcel E RI Report. The table 
identifies each redevelopment block at Parcel E and, for each redevelopment block, summarizes 
the proposed reuse, IR sites, and Triple A sites encompassed; past activities and potential 
sources; geology and hydrogeology; nature and extent of contamination; and risk to human 
health and the environment. Figure 6-1 shows a parcel-wide compilation of all chemicals that 
exceed applicable soil screening criteria based on the planned reuse of each redevelopment block 
at Parcel E. The relative magnitude of the elevated concentrations is illustrated using• symbols 
graduated by size and color. Figure 6-1 illustrates that the distribution of chemicals in soil at 
Parcel E is widespread, particularly along the shoreline and in areas associated with industrial 
activities or disposal. Figure 6-2 shows plumes delineated based on 2004 data, as well as human 
health risk plumes developed in accordance with the HHRA methodology. 

The Revised Parcel E RI Report incorporates soil and groundwater data collected through 
December 2004 when the revised RI was initiated. Soil and groundwater data collected since · 
December 2004, including removal actions and associated confirmation sample results, will be 
incorporated in the evaluation of the FS. Remedies, including containment and land use 
controls, will be evaluated based on risk management decisions as discussed in Section 7.0. 
Based on knowledge of the parcel and a review of Figures .6-1 and 6-2, the following areas of 
contamination may require specific additional remedial action at Parcel E: 

• PCB hotspot removal action area for potential residual PCBs 

• Building 406 TCE source and plume 

• Building 709 benzene source and plume 

• IR-03 Former Oil Reclamation Ponds Area 

• Metals plumes within the open space redevelopment blocks 

6.2 REMEDIAL INVESTIGATION CONCLUSION 

The Navy first began investigating environmental conditions at Parcel E in 1984. Since that 
time, more than 20 field investigations, evaluations, and removal actions have been conducted at 
Parcel E. The comprehensive data set resulting from these activities is of sufficient quantity and 
quality to complete the objectives of this revised Parcel E RI report: (1) characterize the nature 
and extent of chemicals in soil, groundwater,. and sediment (see Section 4.0); (2) characterize 
associated human health and ecological risks from exposure to these chemicals (see Section 5.0); 
and (3) identify areas proposed for evaluation of response actions (presented in Section 7.0). 
Thus, the data and characterization results presented in this Revised RI Report are sufficient to 
reach risk management decisions and develop remedial alternatives in the FS Report . 
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• TABLE 6-1: REMEDIAL INVESTIGATION SUMMARY 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Past Activities 
Redevelopment Triple A and Potential Geology and Ecological Risk 

Block Planned Reuse IR Site(s) Site(s) Sources Hydrogeology Nature and Extent Human Health Risk Summary1
·
2

·
3 Summary4

'
5 

31A Mixed Use IR-36 North None Storage of Ground surface: Soil (0 to 10 feet bgs): The screening process Soil (0 to 10 feet bgs): The ELCR exceeded Not applicable. 
(partial) solvents in pavement and building identified no contiguous areas that exceeded 1 x 10-6 in one of ~o residential risk grids; the 

buildings; foundations Parcel E screening criteria for soil. However, the COG is bis(2-ethylhexyl)phthalate. The HI 
warehouse Geologic units: decision to address source areas in the FS Report exceeded 1 in the other risk grid because of the 

storage of ship Qaf, Qbm, Kf will be based on the conclusions of the HHRA and presence of manganese and vanadium. Grids 
parts the BERA. (See Section 4.3.1.3.1 for additional that exceed thresholds include 058073 and 

Hydrostratigraphy: information.) 060074. 
A-aquifer and 8-aquifer, Groundwater: No 2004 plumes have been Groundwater: The ELCR exceeded 1 x 1 o-s 
separated by Bay Mud identified in A- or 8- aquifers. and the HI exceeded 1 in one A-aquifer 

aquitard groundwater exposure area (IR-12 plume); the 
Groundwater flow: COCs are VOCs. No 2004 plumes of VOCs 

northwest toward Pump have been identified in A- or 8-aquifers. 
Station A (A-aquifer); 
southeast (8-aquifer) 

318/36 Industrial IR-36 North None Loading/unloading Ground surface: Soil (0 to 10 feet bgs): Three areas of elevated Soil (0 to 10 feet bgs): The ELCR exceeded Not applicable. 
(partial) and of rail cars; pavement and building chemical concentrations were identified: 1 x 10-6 in 8 of 19 industrial risk grids; the COCs 

• 
IR-36 South degreasing foundations • North of Building 413: metals, SVOCs, and are metals (arsenic and lead), benzo(a)pyrene, 

(partial) operations; Geologic units: TTPH (see Figures 4.3.2-2, 4.3.2-3, and 4.3.2-4) and naphthalene. Grids that exceed thresholds 
materials and Qaf, Qbm, Qu, Kf • South of Building 413: metals, SVOCs, and include AR28, AS28, AS29, AT29, AU29, AU31, 
waste storage 

Hydrostratigraphy: TTPH (see Figures 4.3.2-2, 4.3.2-3, and 4.3.2-4) AV29, and AV30. 
Groundwater: The ELCR exceeded 1 x 1 o-s 

A-aquifer and 8-aquifer, • West and Northwest of Building 406: SVOCs, and the HI exceeded 1 in three A-aquifer 
separated by Bay Mud and voes (see Figure 4.3.2-3) groundwater exposure areas (Building 406 

aquitard (See Section 4.3.2.3.1 for additional information.) plume, IR-12 plume, and IR-39 plume); the 
Groundwater flow: Groundwater: 2004 plume of voes (TCE) has cocs are voes. 

north-northwest been identified in A-aquifer at Building 406 (see The ELCR exceeded 1 x 1 o-s in three 8-aquifer 
(A-aquifer); southeast Figure 4-4 and Section 4.3.2.4.1 for additional groundwater exposure areas (Building 406 

(B-aquifer) information). plume and residential risk grids 65082 and 
71079) and the HI exceeded 1 in two of these 
areas; the COCs are metals (arsenic and 
manganese) and VOCs. The 2004 plume of 
voes has been identified in the A-aquifer. 

40 Industrial IR-11/14/15 6, 7 Oily liquid waste Ground surface: Soil (0 to 10 feet bgs): The screening process Soil (0 to 10 feet bgs): The ELCR exceeded Not applicable. 
and IR-38 disposal; buildings 50 percent pavement, identified no contiguous areas that exceeded 1 x 1 o-s in two of nine industrial risk grids; the 
(partial), formerly used by 50 percent ruderal Parcel E industrial screening criteria for soil. (See COCs are arsenic and PCBs. Grids that exceed 

IR-39 (partial) NRDL vegetation Section 4.3.3.3.1 for additional information.) thresholds include AW31 and BA33. 

Geologic units: Groundwater: No 2004 plumes have been Groundwater: The ELCR exceeded 1 x 1 o-s 
Qaf, Quus, Qbm, Qu, Kf identified in A- or 8-aquifers. and the HI exceeded 1 in one A-aquifer 

Hydrostratigraphy: 
groundwater exposure area (IR-39 plume); the 
cocs are voes. No 2004 plumes of voes 

A-aquifer and 8-aquifer, have been identified in A- or 8-aquifers. 
separated by 

Bay Mud aquitard 

Groundwater flow: 
west (A-aquifer) and 

• southeast (B-aquifer) 
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TABLE 6-1: REMEDIAL INVESTIGATION SUMMARY (CON:J'.INUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California • Past Activities 
Redevelopment Triple A and Potential Geology and Ecological Risk 

Block Planned Reuse IR Site(s) Site(s) Sources Hydrogeology Nature and Extent Human Health Risk Summary1
·
2

·
3 Summary4

'
5 

41 Industrial IR-08 and IR- None Spill of PCB- Ground surface: small Soil (0 to 10 feet bgs): The screening process Soil (0 to 10 feet bgs): The ELCR exceeded Not applicable. 
38 (partial) containing oil in area of ruderal identified no contiguous areas that exceeded 1 x 10-6 in 4 of 1 O industrial risk grids; the COCs 

1988; buildings vegetation; remainder Parcel E screening criteria for soil. (See Section are arsenic and PAHs (primarily benzo[a]-
formerly used by pavement and building 4.3.4.3.1 for additional information.) pyrene). Grids that exceed thresholds include 

NRDL foundations Groundwater: No 2004 plumes have been AX30, BA29, BA30, and 8830. 

41 (cont.) Industrial IR-08 and IR- None Spill of PCB- Geologic units: identified in A- or 8- aquifers. Groundwater: The ELCR exceeded 1 x 10-6 in Not applicable. 
38 (partial) containing oil in Qaf, Qbm, Qu, Qbm, one A-aquifer groundwater exposure area {IR-08 

1988; buildings Qu, Kf plume); the COCs are voes. No 2004 plumes 
formerly used by Hydrostratigraphy: of voes have been identified in A- or B-aquifers. 

NRDL A-aquifer and 8-aquifer, 
separated by Bay Mud 

aquitard 

Groundwater flow: 
west-southwest 

(A-aquifer); southeast 
(B-aquifer) 

43 Industrial IR-05, 5, 15, Use and storage Ground surface: Soil (0 to 10 feet bgs): Eight areas of elevated Soil (0 to 10 feet bgs): The ELCR exceeded Groundwater: 2004 
IR-13, and of solvents, oils, gravel and broken chemical concentrations were identified: 1 x 10-6 in 20 of 36 industrial risk grids; the plumes of metals have 

IR-36 North unnumbe acids, and battery asphalt with vegetation • Western IR-05: PCBs (see Figure 4.3.5-5) COCs are arsenic, voes {benzene and been identified in 
(partial), red solutions in (north and south central • Southeast of IR-05: PCBs (see Figure 4.3.5-5) 

naphthalene), PAHs (primarily benzo[a]pyrene), A-aquifer. 
IR-36 South fenced buildings; former area); pavement (center); and Aroclor-1260. Grids that exceed thresholds 

(partial), area service station; bare dirt (southern tip) • IR-36 North, west of Building 405: metals and include AO30, AP29, AP31, AQ30, AR31, AR32, 
IR-36 West, disposal of Geologic units: 

SVOCs (see Figures 4.3.5-2 and 4.3.5-4) AS30, AS32, AS33, AT31, AT32, AT33, AU32, 
IR-39 (partial) construction Qaf, Quus, Qbm, Qu, Kf • East of Building 704: metals (see Figure 4.3.5-2) AU33, AU34, AV32, AV33, AV34, AW33, and 

debris; oily soil • Between Buildings 371 and 709: metals, AW34. 
pile/waste liquid Hydrostratigraphy: ·SVOCs and TTPH (see Figures 4.3.5-2, 4.3.5-4, Groundwater: The ELCR exceeded 1 x 10·5 

drums; storage of A-aquifer and 8-aquifer, 'and 4.3.5-5) and the HI exceeded 1 in four A-aquifer 
sandblast waste separated by Bay Mud 

• Northwest of Building 709: metals and PCBs groundwater exposure areas (Building 406 
aquitard 

(see Figures 4.3.5-2 and 4.3.5-5) plume, IR-05 plume, IR-12 plume, and IR-39 
Groundwater flow: 

• South of Building 709: metals, voes, SVOCs, 
plume); the COCs are voes. 

east-northeast and PCBs (see Figures 4.3.5-2, 4.3.5-3, 4.3.5-4, The ELCR exceeded 1 x 10-6 and the HI 
(A-aquifer); southeast 

and 4.3.5-5) exceeded 1 in one 8-aquifer groundwater 
(8-aquifer) 

• IR-13: metals and SVOCs (see Figures 4.3.5-2 
exposure area (Building 406 plume); the COCs 
are metals and voes. The 2004 plume of voes 

and 4.3.5-4) has been identified in the A-aquifer. 
(See Section 4.3.5.3.1 for additional information.) 

• 

Groundwater: 2004 plumes of metals and VOCs 
were identified in A-aquifer: 

• Monitoring well PA36MW03A: copper and zinc 
(see Figure 4-3 and Table 4-3) 

• Monitoring well lR39MW21A: benzene(see 
Figure 4-4 and Table 4-4) 

• 
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• TABLE 6-1: REMEDIAL INVESTIGATION SUMMARY (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Past Activities 
Redevelopment Triple A and Potential Geology and Ecological Risk 

Block Planned Reuse IR Site(s) Site(s) Sources Hydrogeology Nature and Extent Human Health Risk Summary1
·
2

·
3 Summary4

'
5 

44 Industrial IR-02 3, 4, 17, Radium dial Ground surface: Soil (0 to 10 feet bgs): Three areas of elevated Soil (0 to 10 feet bgs): The ELCR exceeded Groundwater: 2004 
Northwest 19 disposal area; 50 percent dirt/dirt roads, chemical concentrations were identified: 1 x 10"6 in 16 of 33 industrial risk grids; the plumes of metals have 
(partial), dumping and 25 percent gravel and • Northern portion of Redevelopment Block 44: COCs are arsenic, lead, VOCs, PAHs (primarily been identified in 

IR-02 Central burning waste broken asphalt with metals, SVOCs, and PCBs (see Figures 4.3.6-2, benzo[a]pyrene), and PCBs. The HI exceeded 1 A-aquifer. 
(partial), liquids; disposal of vegetation, 25 percent A.3.6-4, and 4.3.6-5) in 3 of 33 risk grids because of the presence of 

IR-12 (partial), construction and ruderal vegetation • · Central portion of Redevelopment Block 44: 
voes. Grids that exceed thresholds include 

IR-39 (partial) industrial debris; Geologic units: metals, VOCs, and TTPH (see Figures 4.3.6-2, AL32, AM32, AM33, AM34, AM35, AN33, AP32, 
waste liquid Qaf, Quus, Qbm, Qu, Kf 4.3.6-3, and 4.3.6-5) 

AP37, AQ35, AQ36, AR35, AR36, AR37, AV36, 
disposal trench; AW36, and AY35. 

buildings used by Hydrostratigraphy: • Southern portion of Redevelopment Block 44: Groundwater: The ELCR exceeded 1 x 1 o-s in 
NRDL; scrap yard A-aquifer and B-aquifer, metals and SVOCs (see Figures 4.3.6-2 and three A-aquifer groundwater exposure areas 
dumping of liquid separated by Bay Mud 4.3.6-4) (IR-03 plume, IR-12 plume, and IR-39 plume) 

and waste aquitard (See Section 4.3.6.3.1 for additional information.) and the HI exceeded 1 in two of these areas 
Groundwater flow: Groundwater: 2004 plumes of metals and VOCs (IR-12 and IR-39 plumes); the COCs are voes. 

east except along the were identified in A-aquifer: The ELCR exceeded 1 x 1 o-6 in one B-aquifer 
western border of the • Monitoring well lR12MW18A: Nickel (see Figure groundwater exposure area (IR-03 plume); the 
redevelopment block, 4-3 and Table 4-3) COCs are arsenic and tetrachloroethene. The 

• 
which flows west toward • Monitoringwell lR12MW19A: 1,1-DCAand PCE 2004 plumes of voes have been identified in the 

San Francisco Bay (see Figure 4-4 and Table 4-4) A-aquifer. 
(A-aquifer); southeast 

• Monitoring well lR12MW17A: Benzene (see (B-aquifer) 
Figure 4-4 and Table 4-4) 

45 Research and IR-04, 3 Scrap yard for Ground surface: gravel Soil (0 to 10 feet bgs): Five areas of elevated Soil (0 to 10 feetbgs): The ELCR exceeded Not applicable. 
Development I R-12 (partial), metal, drums, pipe and broken asphalt with chemical concentrations were identified: 1 x 1 o-6 in 27 of 101 residential risk grids; the 

IR-56, lagging, liquid vegetation (south); • Area northwest of Building 809: metals and COCs are arsenic, lead, PAHs (primarily 
IR-72 waste, batteries; pavement (remainder) SVOCs (see Figures 4.3.7-2 and 4.3.7-3) benzo[a]pyrene), PCBs, and dieldrin. The HI 

lumber Geologic units: • Area northwest of Building 810: metals, SVOCs 
exceeded 1 in 46 of 101 residential risk grids 

storehouse; Qaf, Quus, Qbm, Qu, Kf and pesticides (see Figures 4.3.7-2, 4.3.7-3 and 
primarily because of the presence of 

railroad area used 4.3.7-4) 
manganese; other metals driving risk included 

to clean metal Hydrostratigraphy: antimony, cadmium, copper, iron, mercury, 
parts; diesel A-aquifer and B-aquifer, • Area south of Building 810: metals and PCBs thallium, vanadium, and zinc. Grids that exceed 
station; two separated by Bay Mud (see Figures 4.3.7-2 and 4.3.7-4) thresholds include 033077, 035079, 036074, 

closed-in-place aquitard • Area northeast of Building 810: metals and 037076,038074,938079,039075,040073, 
USTs Groundwater flow: SVOCs (see Figures 4.3.7-2 and 4.3.7-3) 040075,040082,041075,041079,041082, 

east (A-aquifer); • Southern border of Redevelopment Block 45: 042073,042074,042081,042082,043081, 
southeast (B-aquifer) TTPH (see Figure 4.3.7-4) 043082,044079,045074,045075,045078, 

(See Section 4.3.7.3.1 for additional information.) 046074,046076,046082,047074,047076, 

Groundwater: 2004 plumes of voes were 
047089,048072,048080,048089,049075, 
049079,049088,050071,050077,050080, 

identified in A-aquifer: 050083,050086,052075,052083,052085, 
• Monitoring well lR04MW37A: TCE (see Figure 4-4 053081,053083,053085,054074,054075, 

and Table 4-4) 054081, 055073, and 059078. 
• Monitoring well lR74MW01A: TCE (see Figure 4-4 Groundwater: The ELCR exceeded 1 x 1 o-s in 

and Table 4-4) two A-aquifer groundwater exposure areas 
(IR-12 plume and residential risk grid 42073) and 
the HI exceeded 1 in the IR-12 plume area; the 

• COCs are VOCs. The 2004 plumes ofVOCs 
have been identified in the A-aquifer. 
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-T-ABbE 6-1-:-REMEDIAL..-INVEST-IGA+ION SUMMARY (.CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California • Past Activities 
Redevelopment Triple A and Potential Geology and Ecological Risk 

Block Planned Reuse IR Site(s) Site(s) Sources Hydrogeology Nature and Extent Human Health Risk Summary1
·
2

·
3 Summary4

'
5 

EMl-1 Maritime/Industrial IR-02 Central 6, 7, 12, Incineration of Ground surface: Soil (0 to 10 feet bgs): Eight areas of elevated Soil (0 to 10 feet bgs): The ELCR exceeded Not applicable. 
(partial), IR-02 13, 17 unknown industrial 30 percent bare dirt chemical concentrations were identified: 1 x 10-6 in 21 of 34 industrial risk grids; the 

Southeast materials; waste ( southeast corner); • Northwest of Building 521: metals and PCBs COCs are metals (arsenic and lead), PAHs 
(partial), pond area; steam- 70 percent ruderal (see Figures 4.3.8-2 and 4.3.8-4) (primarily benzo[a]pyrene), and PCBs. The HI 

IR-11/14/15, generating power vegetation • . Northeast of Building 521: SVOCs exceeded 1 in 1 of 34 risk grids because of the 
IR-38 (partial), plant; buildings Geologic units: (see Figure 4.3.8-3) presence of Aroclor-1254. Grids that exceed 
IR-40, IR-54, used by NRDL; Qaf, Quus, Qbm, Qu, Kf • West of Building 521: PCBs (see Figure 4.3.8-4) 

thresholds include BA34, BB32, BB33, BB34, 
IR-73 Pier 2 and BC33, BD32, BD33, BD34, BE31, BE32, BE33, 

electrical Hydrostratigraphy: • Southeast of former Building 506: PCBs BE34, BF31, BF34, BG32, BG33, BG34, Bl34, 
substation; A-aquifer and B-aquifer, (see Figure 4.3.8-4) BJ32, BJ33, and BK32. 

woodworking separated by Bay Mud • East of former Building 510: metals Groundwater: The ELCR exceeded 1 x 1 o-6 in 
hobby shop, aquitard; A-aquifer in (see Figure 4.3.8-2) three A-aquifer groundwater exposure areas 

former asphalt direct contact with 
• West of former Building 514: metals (IR-03 plume, IR-08 plume, and Building 521 

manufacturing bedrock water-bearing 
(see Figure 4.3.8-2) plume) and the HI exceeded 1 in the Building 

plant zone in some locations 521 plume area; the COCs are voes. The 
Groundwater flow: 

• Northern corner of IR-73: SVOCs and TTPH 
ELCR exceeded 1 x 10-6 in one B-aquifer 

south in the area south of 
(see Figures 4.3.8-3 and 4.3.8-4) 

groundwater exposure area (IR-03 plume); the 
the bedrock high (Shag • Southwest of former Building 518: TTPH COCs are arsenic and tetrachloroethene. No 

Rock) and north- (see Figure 4.3.8-4) 2004 plumes of voes have been identified in A-
northwest in the area (See Section 4.3.8.3.1 for additional information.) or B-aquifers. 
north of Shag Rock Groundwater: No plumes have been identified in 

(A-aquifer); southeast A- or B- aquifers. 
(B-aquifer) • 

EOS-1 Open Space IR-02 2, 14, Radium dial Ground surface: Soil (0 to 10 feet bgs): Four areas of elevated Soil (0 to 2 feet bgs): The ELCR exceeded Soil: Copper, lead, and 
Northwest 17, 18 disposal area; 30 percent bare dirt chemical concentrations were identified: 1 x 1 o-6 in 18 of 23 industrial risk grids; the total Aroclors may pose 

(partial) and disposal of (east-central area); • Northern portion of Block EOS-1: metals, COCs are arsenic, lead, PAHs (primarily a risk to birds and 
IR-02 Central construction 70 percent ruderal SVOCs, PCBs, and TTPH (see Figures 4.3.9-2, benzo[a]pyrene), and Aroclor-1260. The HI mammals ingesting soil 

(partial) debris, industrial vegetation 4.3.9-3, and 4.3.9-4) exceeded 1 in 7 of 23 risk grids because of the and soil-associated food 
debris, and liquid Geologic units: • Southwest of Building 600, former firing range presence of Aroclor 1260. Grids that exceed items. 

wastes; Qaf, Quus, Qbm, Qu, Kf and area south of firing range: metals, SVOCs, thresholds include AL35, AL36, AM36, AM37, Groundwater: Based 
firing range and PCBs (see Figures 4.3.9-2, 4.3.9-3, and AM38, AN37, AN38, AN39, AO37, AO39, AQ40, on comparison with 

Hydrostratigraphy: 
4.3.9-4) AR39, AR40, AS38, AT38, AT39, AU37, AV37, surface water criteria, 

A-aquifer and B-aquifer, and AW37. metals, pesticides, and 
separated by Bay Mud • South of Building 600: metals and SVOCs Groundwater: The ELCR exceeded 1 x 1 o-6 PCBs have the potential 

aquitard (see Figures 4.3.9-2, 4.3.9-3) and the HI exceeded 1 in one B-aquifer to affect the Bay. 2004 
Groundwater flow: • Southeast of Building 600 (southeastern portion groundwater exposure area (IR-02 plume); the plumes of metals have 

south-southwest toward of Block EOS-1 ): metals, SVOCs, and PCBs COCs are arsenic and manganese. been identified in the 
the shoreline (A-aquifer); , (see Figures 4.3.9-2, 4.3.9-3, and 4.3.9-4) Sediment: The ELCR exceeded 1 x 10-6 and A-aquifer. A 2004 

southeast (B-aquifer) (See Section 4.3.9.3.1 for additional information.) the HI exceeded 1 in sediment along the plume of PCBs 
Groundwater: 2004 plumes of metals, VOCs, and shoreline. The COCs are chromium and total (Aroclor-1254) has been 
PCBs were identified in A-aquifer: PCBs. identified in the 

• Monitoring well IR02MW373A: copper, lead, A-aquifer. 

nickel, and zinc (see Figure 4-3 and Table 4-3) Sediment: Metals and 

• Monitoring well lR02MWB-2: nickel (see Figure total PCBs may pose a 

4-3 and Table 4-3) risk to benthic 
invertebrates, birds, and 

• Monitoring well lR02MW126A: zinc (see Figure mammals. 
4-3 and Table 4-3), benzene, naphthalene, and 
vinyl chloride (see Figure 4-4 and Table 4-4) • 
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• TABLE 6-1: REMEDIAL INVESTIGATION SUMMARY (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Past Activities 
Redevelopment Triple A and Potential Geology and Ecological Risk 

Block Planned Reuse IR Site(s) Site(s) Sources Hydrogeology Nature and Extent Human Health Risk Summary1
·
2

·
3 Summary4

'
5 

EOS-1 Open Space IR-02 2, 14, Radium dial (see above) • Monitoring well lR02MW372A: alpha-chlordane, (see above) (see above) 
(Continued) Northwest 17, 18 disposal area; gamma-chlordane, heptachlor epoxide, and 

(partial) and disposal of Aroclor-1254 (see Figure 4-5 and Table 4-5), 
IR-02 Central construction and naphthalene (see Figure 4-4 and Table 4-4) 

(partial) debris, industrial • Monitoring well lR02MWB-3: Aroclor-1254 
debris, and liquid (see Figure 4-5 and Table 4-5) 

wastes; 
Sediment: Metals concentrations at most 

firing range locations along the EOS-1 shoreline exceeded 
ambient concentrations for bay sediments. 
Specifically, concentrations of copper and lead 
exceeded ambient sediment concentrations 
(68.1 mg/kg for copper and 43.2 mg/kg for lead) 
(Water Board 1998) in all areas. Concentrations of 
PCBs exceeded the nearshore ambient 
concentration of 0.20 mg/kg (Water Board 2003) in 
most locations along the entire Parcel E shoreline. 
As a result, all locations along the Parcel E 
shoreline are considered to be a potential source of 
contamination. 

• EOS-2 Open Space IR-02 Central 17 Former oil Ground surface: gravel, Soil (0 to 10 feet bgs): The screening process Soil (0 to 2 feet bgs): The ELCR exceeded Soil: Copper, lead, and 
(partial), IR-03 reclamation broken asphalt, identified concentrations of chemicals throughout 1 x 10-6 in nine of nine industrial risk grids; the total Aroclors may pose 

ponds; dumping of vegetation Redevelopment Block EOS-2 that exceeded COCs are arsenic, lead, PAHs (primarily a risk to birds and 
liquid and Geologic units: Parcel E screening criteria, including metals, benzo[a]pyrene), and Aroclor-1260. The HI mammals ingesting soil 

sandblast waste Qaf, Quus, Qbm, Qu, Kf SVOCs, PCBs, and TTPH (see Figures 4.3.10-2, exceeded 1 in two of nine risk grids because of and soil-associated food 
4.3.10-4, and 4.3.10-5) the presence of Aroclor 1260. Grids that exceed items. 

Hydrostratigraphy: (See Section 4.3.10.3.1 for additional information.) thresholds include AX36, AX37, AY36, AY37, Groundwater: Based 
A-aquifer and s~aquifer, 

Groundwater: 2004 plumes of VOCs (benzene) AZ36, AZ37, BA36, BA37, and 8836. on comparison with 
separated by Bay Mud 

and TPH were identified in A-aquifer; in addition Groundwater: The ELCR exceeded 1 x 10-6 surface water criteria, 
aquitard and permeable 

arsenic, 1 ,4-DCB, naphthalene, vinyl chloride, and and the HI exceeded 1 in one 8-aquifer metals, pesticides, and 
bedrock 

Aroclor-1260 were consistently detected in groundwater exposure area (IR-03 plume); the PCBs have the potential 
Groundwater flow: groundwater based on historical data (see Figures COCs are arsenic and tetrachloroethene. to affect the Bay. 

north (A-aquifer); 4-3, 4-4, and 4-6 and Tables 4-3 through 4-6 and Sediment: The ELCR exceeded 1 x 10-6 and Sediment: Metals and 
southeast (B-aquifer) Section 4.3.10.4.1) the HI exceeded 1 in sediment along the total PCBs may pose a 

Sediment: Metals concentrations at most shoreline. The COCs are chromium and total risk to benthic 

locations along the EOS-2 shoreline exceeded PCBs. invertebrates, birds, and 

ambient concentrations for bay sediments. mammals. 

Specifically, concentrations of copper and lead 
exceeded the ambient sediment concentrations 
(68.1 mg/kg for copper and 43.2 mg/kg for lead) 
(Water Board 1998) in all areas. Concentrations of 
PCBs exceeded the nearshore ambient 
concentration of 0.20 mg/kg (Water Board 2003) in 
most locations along the entire Parcel E shoreline. 
As a result, all locations along the Parcel E 
shoreline are considered to be a potential source of 

• contamination . 
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TABLE 6-1: REMEDIAL INVESTIGATION SUMMARY (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California • Past Activities 
Redevelopment Triple A and Potential Geology and Ecological Risk 

Block Planned Reuse IR Site(s) Site(s) Sources Hydrogeology Nature and Extent Human Health Risk Summary1
•
2

•
3 Summary4

'
5 

EOS-3 Open Space IR-02 Central 13, 17 Removed AST Ground surface: Soil (0 to 10 feet bgs): Two areas of elevated Soil (0 to 2 feet bgs): The ELCR exceeded Soil: Copper, lead, and 
(partial), IR-02 S-505 used to ruderal vegetation; riprap chemical concentrations were identified: 1 x 10"6 in 9 of 11 industrial risk grids; the COCs total Aroclors may pose 

Southeast store PCB- along shoreline • Central portion of Redevelopment Block EOS-3, are metals (arsenic and lead), PAHs (primarily a risk to birds and 
(partial) containing liquid Geologic units: in the area south of the bermed area: metals, benzo[a]pyrene), Aroclor-1260, dieldrin, and mammals ingesting soil 

waste that was Qaf, Quus, Qbm, Qu, Kf SVOCs, and PCBs (see Figures 4.3.11-2, dioxins/furans. Grids that exceed thresholds and soil-associated food 
dumped along 4.3.11-3, and 4.3.11-5) include BC36, BE35, BE36, BF35, BF36, BG35, items. 

shoreline; former Hydrostratigraphy: 
• Southern portion of Redevelopment Block 

BG36, BH36, and Bl36. Groundwater: Based 
burn disposal area A-aquifer and B-aquifer, 

EOS-3: metals, SVOCs, pesticides, PCBs, and Groundwater: The ELCR exceeded 1 x 10·5 on comparison with 
(metal debris separated by Bay Mud 

dioxin/furans (see Figures 4.3.11-2, 4.3.11-3, and the HI exceeded 1 in two B-aquifer surface water criteria, 
reef); dumping of aquitard and permeable 

4.3.11-4, and 4.3.11-5) groundwater exposure areas (IR-03 plume and metals, pesticides, and 
liquids and bedrock grid 99102); the COCs are arsenic, manganese, PCBs have the potential 

sandblast waste Groundwater flow: 
(See Section 4.3.11.3.1 for additional information.) 

and tetrachloroethene. to affect the Bay. 2004 
south-southwest during Groundwater: A 2004 plume of metals was Sediment: The ELCR exceeded 1 x 10·5 and plumes of metals have 

wet season, north- identified in A-aquifer: the HI exceeded 1 in sediment along the been identified in the 
northwest during dry • Monitoring Well IR02MW300A: copper and zinc shoreline. The COCs are chromium and total A-aquifer. 
season (A-aquifer); (see Figure 4-3 and Table 4-3) PCBs. Sediment: Metals and 

southeast (B-aquifer) Sediment: The highest copper and lead total PCBs may pose a 
concentrations in sediments were found in EOS-3, risk to benthic 
in IR-02 Southeast. Metals concentrations at most invertebrates, birds, and 
locations along the EOS-3 shoreline exceeded mammals. 
ambient concentrations for Bay sediments. 
Specifically, concentrations of copper and lead 
exceeded ambient sediment concentrations • (68.1 mg/kg for copper and 43.2 mg/kg for lead) 
(Water Board 1998) in all areas. The highest PCB 
concentrations in sediments were found in EOS-3, 
in IR-02 Southeast. Concentrations of PCBs 
exceeded the nearshore ambient concentration of 
0.20 mg/kg (Water Board 2003) in most locations 
along the entire Parcel E shoreline. As a result, all 
locations along the Parcel E shoreline are 
considered to be a potential source of 
contamination. 

EOS-4 Open Space IR-52 (partial}, None Railroad yard Ground surface: Soil (0 to 10 feet bgs): The screening process Soil (0 to 2 feet bgs): The ELCR did not Not applicable 
IR-56 (partial) area; railroad 70 percent exposed soil; identified no areas that exceeded Parcel E exceed 1 x 10·5 and the HI did not exceed 1 in 

right-of-way 30 percent pavement screening criteria for soil. (See Section 4.3.12 for either of the two industrial risk grids. 

Geologic units: additional information.) 

Qaf, Quus, Qbm, Qu, Kf 

Hydrostratigraphy: 
A-aquifer and B-aquifer, 
separated by Bay Mud 

aquitard 

Groundwater flow: 
No information available 

• 
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TABLE 6-1: REMEDIAL INVESTIGATION SUMMARY (CONTINUED) 
Revised Remedial Investigation Report for Parcel E, Hunters Point Shipyard, San Francisco, California 

Past Activities 
Redevelopment Triple A and Potential Geology and Ecological Risk 

Block Planned Reuse IR Site(s) Site(s) Sources Hydrogeology Nature and Extent Human Health Risk Summary1
·
2

·
3 Summary4

'
5 

EOS-5 Open Space IR-52 (partial) None Railroad right-of- Ground surface: Soil (0 to 10 feet bgs): The screening process Soil (0 to 2 feet bgs): The ELCR exceeded Not applicable. 
way exposed soil identified no contiguous areas that exceeded 1 x 10-6 in the one industrial risk grid (ZZ01) 

Geologic units: Qaf; no Parcel E screening criteria for soil. However, at present in this redevelopment block; the COCs 

other information 
one isolated boring location (IR52B009) six SVOCs are metals (arsenic and lead) and 

available exceeded industrial screening criteria. (See benzo(a)pyrene. 
Section 4.3.13 for additional information.) 

Hydrostratigraphy: 
A-aquifer and B-aquifer, 
separated by Bay Mud 

aquitard 

Groundwater flow: 
No information available 

Notes: 

Total incremental RME cancer risk and HI were calculated for exposure areas with data for soil from Oto 2 feet bgs in open space reuse areas and Oto 10 feet bgs for other areas. Information presented is based on grids containing data and on planned reuse. Information presented does not 
include the construction worker. 

2 

3 

4 

5 

AST 

BERA 

bgs 

coc 
DCB 

ELCR 

FS 
HHRA 

HI 

HPS 

IR 

Kf 

mg/kg 

NRDL 

PAH 

Sources: 

Total RME cancer risk and HI were calculated for A-aquifer groundwater for the vapor intrusion exposure pathway in non-open space reuse areas. 
Total RME cancer risk and HI were calculated for B-aquifer groundwater for domestic use. 

Ecological risk from exposure to soils was assessed in a single exposure unit comprising Redevelopment Blocks EOS-1, EOS-2, and EOS-3. 

Ecological risk from exposure to sediment was assessed in a single exposure area for the entire HPS shoreline; the results were applied to the Parcel E shoreline area along Redevelopment Blocks EOS-1, EOS-2, and EOS-3. 

Aboveground storage tank 

Baseline ecological risk assessment 

Below ground surface 

Chemical of concern 

Dichlorobenzene 

Excess lifetime cancer risk 

Feasibility study 

Human health risk assessment 

Hazard index 

Hunters Point Shipyard 

Installation Restoration 

Franciscan complex bedrock 

Milligram per kilogram 

Naval Radiological Defense Laboratory 

Polynuclear aromatic hydrocarbon 

PCB 
Qaf 

Qbm 

Qu 

Quus 

RME 

svoc 
TCE 

TPH 

Triple A 

TTPH 

UST 

voe 
Water Board 

Polychlorinated biphenyl 

Artificial Fill 

Bay Mud Deposits 
Undifferentiated Sedimentary Deposits 

Undifferentiated Upper Sand Deposits 

Reasonable maximum exposure 
Semivolatile organic compound 

Trichloroethene 

Total petroleum hydrocarbons 

Triple A Machine Shop, Inc. 

Total total petroleum hydrocarbons 

Underground storage tank 

Volatile organic compound 

San Francisco Bay Regional Water Quality Control Board 

Water Board. 1998. "Staff Report: Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments." May. 

Water Board. 2003. Letter Regarding Concurrence that A-Aquifer Groundwater at Hunters Point Shipyard Meets Exemption Criteria in State Water Resources Control Board Resolution 88-63 for Sources of Drinking Water. Letter from Curtis Scott, Water Board. To Keith Forman, Department of the Navy, 
Naval Facilities Engineering Command, Southwest Division. September 25 . 
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7.0 RECOMMENDATIONS 

The data and characterization results presented in this Revised RI Report are sufficient to make 
risk management decisions and develop remedial alternatives in the FS. This section discusses 
the risk management factors used in assessing what Parcel E areas should be evaluated in the FS 
Report. This section also introduces proposed RAOs that will be used to develop remedial 
alternatives in the FS Report. 

7.1 RISK MANAGEMENT AND AREAS PROPOSED FOR FEASIBILITY STUDY 
EVALUATION 

Risk management requires both sound science and professional judgment. Risk management 
involves balancing risk assessment information and the technical feasibility of remedial 
alternatives with social and political factors and the economic feasibility of remedial alternatives 
(EPA 2006). According to the California Environmental Protection Agency, Office of 
Environmental Health Hazard Assessment (OEHHA), it is usually not possible or feasible to 
remove all traces of a chemical once it has been released into the environment; therefore, the 
goal of risk management is to reduce the health risks associated with exposure to hazardous 
pollutants to a negligibly low level (OEHHA 2001). 

According to the OEHHA, a cancer risk of lE-06 from life-long exposure to a hazardous 
chemical is generally presumed to be an "acceptable risk" level because the risk is extremely low 
compared to the overall cancer rate. Risk management decisions may be set at less stringent risk 
levels, such as lE-05 or lE-04. These less stringent risk levels are generally viewed as 
acceptable if there is no technically or economically feasible way to reduce the risks further 
(OEHHA 2001). 

Similarly, EPA guidance on exposure levels considered protective of human health is pres~nted 
to aid in the interpretation of the results of the risk assessment. In the NCP, EPA defined general 
remedial action goals for sites on the National Priorities List {Title 40 of the Code of Federal 
Regulations Part 300.430). The goals include a range for residual cancer risk, which is "an 
excess upper-bound lifetime cancer risk to an individual of between 10-4 and 10-6," or 1 _in 
10,000 to 1 in 1,000,000. The goals set out in the NCP are applied once a decision to remediate 
a site has been made. A more recent EPA directive provides additional guidance on the role of 
the HHRA in supporting risk management decisions, and in particular, determining if remedial 
action is necessary (EPA 1991 ). Specifically, the guidance states, "Where cumulative 
carcinogenic risk to an individual based on reasonable maximum exposure for both current and 
future land use is less than 104

, and the noncancer HQ is less than 1, action generally is not 
warranted unless there are adverse environmental impacts." EPA Region 9 has stated, however, 
that action may .be taken to address risks between lE-04 and lE-06. In addition, DTSC has 
stated that it considers lE-06 as the point of departure for risk management decisions. To be 
protective of human health, the BCT has chosen to use 1 E-06, the lower end of the residual 
lE-04 to lE-06 risk range set out in the NCP, as a threshold level for cancer risks for HPS . 
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At HPS, several risk management factors affect the soil areas identified for further evaluation in • 
the FS. For metals, HPALs · are statistically determined values representative of ambient 
conditions (PRC 1995); however, some HPALs pose a cancer risk greater than lE-06 (arsenic) 

I . 

and an HI grea{er than 1.0 (iron, manganese, mercury, thallium, and vanadium). The Navy does 
not propose evaluating response actions for metals concentrations at or below the HP ALs in the 
FS. For several PAHs and pesticides, the risk-based screening concentrations are below the 
PQLs and cannot be measured; therefore, the screening concentrations were adjusted to equal the 
PQLs. However, some of the PQLs [for example, benzo(a) pyrene PQL is 330 micrograms per 
kilogram] poselia cancer risk greater than lE-06. The Navy does not propose evaluating response 
actions for PAR at concentrations below PQLs in the FS if the PQL is greater than the risk-based· 
concentration. 

Several risk management factors affect the groundwater areas identified for further evaluation in 
' ' 

the FS Report. ·~• For metals, HGALs are values representative of ambient metals concentrations in 
groundwater at HPS (PRC 1996f); however, some HGALs exceed surface water criteria. The 
Navy does not propose evaluating response actions for metals concentrations at or below HGALs 
in the FS. For VOCs, vapor intrusion risk (associated with indoor air in buildings) is not 
evaluated in tlie open space redevelopment blocks under the recreational scenario. VOCs in 

11 

groundwater do not pose a risk to aquatic wildlife in the Bay because VOCs volatilize quickly in 
the turbulent s~oreline environment. The Navy will evaluate ARARs, institutional controls, and 
land use contr9ls for the groundwater within the open space redevelopment blocks in the FS. 
However, the i: Navy does not propose evaluating active remedial options for VOCs in 
groundwater within the open space redevelopment blocks in the FS. ,, 

All Parcel E redevelopment blocks include areas of soil that are proposed for further evaluation 
in the FS based on the potential to pose risks to human health or the environment under the 
planned reuse scenarios. As shown on Figures 5-5, 5-6, and 5-7, not all risk assessment grids 
pose risks greater than lE-06 and data are not available for all grids. However, the Navy intends 
to implement rsome remedies on a redevelopment block-wide or parcel-wide basis to be 
protective and based on experience at other HPS parcels. 

Groundwater dreas that are proposed for further evaluation in the FS based on the potential to 
pose risks to human health or the environment under the planned reuse scenarios are shown on 
Figure 6-2. Figure 6-2 shows the risk plumes identified on Figure 5-8 overlaid by the 2004 
groundwater plumes delineated for VOCs, metals, PCBs, and TPH (see Figures 4-3, 4-4, 4-5, 
and 4-6). 

Groundwater in the B-aquifer is proposed for further evaluation in the FS, because the beneficial 
use evaluation~concluded that the B-aquifer is moderately suitable as a potential drinking water 
source based dn state groundwater classification criteria and federal SSFs. Sediments along the 
entire Parcel E]!shoreline are proposed for further evaluation in the FS Report. 

Data are not available in some Parcel E areas because sampling activities were focused primarily 

• 

around known 1 sources of contamination; as a result, the potential risk to human health and the • 
environment it}. these areas is unknown. The Navy will address areas where little or no data are 
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available and there remains uncertainty 'in the potential risk associated with exposure to soil, . 
groundwater, and sediment by including these areas in the FS. Alternatives evaluated in the FS 
for these areas will seek to limit or eliminate pathways of exposure to soil, groundwater, and 
sediment to ensure protectiveness of human health and the environment. 

7.2 PRELIMINARY REMEDIAL ACTION OBJECTIVES 

For the soil, groundwater, and sediment areas identified above, the FS Report will develop 
remedial alternatives, based on RAOs, .that protect human health and the environment by either 
(1) limiting or eliminating pathways of exposure to COCs or (2) reducing chemical 
concentrations. Based on the results of this Revised R1 Report, preliminary RAOs were 
developed to support the FS process. RAOs are medium-specific goals for protection of human 
health and the environment that specify (1) COCs, (2) exposure route and receptors, and 
(3) preliminary remediation goals for each medium of concern. Consistent with EPA guidance 
(EPA 1995), the RAOs for Parcel E are based on the planned reuse of each redevelopment block 
within Parcel E. Chemical-specific remediation goals for soil~ groundwater, and sediment will 
be developed as part of the FS. 

Preliminary Remedial Action Objectives for Soils 

The following preliminary RAOs were developed for Parcel E soil based on protection of human 
health and results of the incremental risk assessment: 

• Prevent exposure to inorganic and organic chemicals in soil at concentrations above 
the remediation goals for carcinogens or noncarcinogens for the following exposure 
pathways: 

Inhalation of particulate and volatile chemicals released to ambient air from, 
ingestion of, and dermal contact with soil .from 0 to 10 feet bgs by residents in 
areas zoned for research and development or mixed-use reuse 

Ingestion of homegrown produce by residents in areas zoned for research and 
development or mixed-use reuse. 

Inhalation of particulate and volatile chemicals released to ambient air from, 
ingestion of, and dermal contact with soil from O to 10 feet bgs by industrial 
workers in areas zoned for industrial and maritime/industrial reuse 

Inhalation of particulate and volatile chemicals released to ambient air from, 
ingestion of, and dermal contact with soil from O to 2 feet bgs by recreational 
users in areas zoned for open space reuse 

Inhalation of particulate and volatile chemicals released to ambient air from, 
ingestion of, and dermal contact with soil from O to 10 feet bgs by construction 
workers in all areas 

• Prevent exposure to VOCs in soil gas at concentrations that would pose unacceptable 
risk via indoor inhalation of vapors. · 
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The BERA concluded that risk to wildlife is not considered significant and does not warrant • 
response actiorn based only on ecological concerns; therefore, no ecological RAO for soil is 
proposed. However, ecological benchmarks will be considered during any response action 
undertaken to address risk identified in the HHRA. 

Preliminary Remedial Action Objectives for Groundwater 

Preliminary RA:.Os for Parcel E groundwater were developed based on (1) protection of human 
health from inhalation exposure to volatile chemicals that migrate from the A-aquifer through the 
subsurface to indoor air (vapor intrusion), (2) protection of human health from exposure to 
chemicals in the B-aquifer from domestic use, (3) protection of human health from inhalation 
exposure to and dermal contact with chemicals in the A-aquifer during construction activities 
involving trenching, and (4) protection of aquatic wildlife from potential migration of chemicals 
in groundwater to the Bay. The following preliminary RAOs were identified for groundwater at 
Parcel E: 

• Prevent inhalation exposure to volatile chemicals in the A-aquifer that migrate to 
indoor air from subsurface vapor intrusion at concentrations above remediation goals. 

• Prevent direct exposure to chemicals in the B-aquifer groundwater from domestic use 
at concentrations above remediation goals. 

• Prevent or minimize inhalation of and dermal contact with inorganic and organic 
chemicals in the A-aquifer by construction workers at concentrations above 
remediation goals. 

• Prevent or minimize migration of chemicals in A-aquifer and B-aquifer groundwater 
to the surface water of the Bay that could adversely affect surface water. This RAO 
is intended to provide protection of the beneficial uses of the Bay, including aquatic 
wildlife. 

Preliminary Remedial Action Objectives for Sediment 

The following preliminary RAO was developed for sediment in the intertidal zone at Parcel E 
based on protect.· ion of human health: 

' 

• Prevent direct exposure and exposure through shellfish ingestion to organic and 
inorganic chemicals at concentrations above remediation goals in sediment along the 
shoreline 

The following preliminary RAO was developed for sediment in the intertidal zone at Parcel E 
based on protection of wildlife: · 
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• Prevent exposure ofbenthic invertebrates, birds, and mammals to inorganic and 
organic chemicals at concentrations above remediation goals in sediment along the 
shoreline 

The FS will further develop the preliminary RAOs and identify general response actions and 
. remedial alternatives that meet the RAOs. Finally, the FS will evaluate the remedial alternatives 

based on evaluation criteria in the NCP to complete the RI/FS process for nonradiological 
CERCLA-regulated hazardous substances. 

Areas where TPH and CERCLA-regulated chemicals are commingled are addressed in this 
revised Parcel E RI report and will be evaluated further in the FS. However, at TPH sites where 
the CERCLA chemicals may be· related to a release of fuels or other hydrocarbons, these 
CERCLA chemicals are addressed under the TPH program. Radiological issues are being 
addressed separately under the basewide radiological program. The results of the CERCLA and 
basewide radiological programs will be combined in a single Proposed Plan and Record of 
Decision that addresses contamination from nonradiological CERCLA-regulated hazardous 
substances and radioactive materials . 
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